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MILITARY SPECIFICATION
SHOCK TESTS,H.I.(HIGH-IMFPACT); SHIPBOARD MACHINERY,

EQUIPMENT AND SYSTEMS, REQUIREMENTS FOR

A1l interested bureaus of the Department of the Navy have
concurred in the use of this specification.

1. SCOPE

1.1 Scope,~ This specification covers the shock testing require-
ments for shipboard machinery, equipment and systems which are required
to resist High Impact (HI) mechanical shock. The requirements are for
the purpose of determining the suitability of machinery, equipment and
systems for use under the effects of the severe shock which may be in-
curred in wartime service.

1.2 Classification.,- Equipment and test classifications shall be of
the categories apecified in section 3.1 and as specified in the individual
oquipment specification.

2. APPLICABLE DOCUMERTS

2.1 The following documents, of the issue in effect on date of
Invitation for bids or request for proposal, form a part of the specifi-
cation to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-P-15024 - Plastep, Identification Information
and Marking for Identification of
Eloctricall Electronic and Mechanical
Equipment .

MI1~P-15035 ~ Plastic Sheet, Laminated, Thermosetting,

' Cotton-Fabric Base, Phenolic-Resin.

MI1-S-16113 ~ Steel Plate, Hull and QOrdnance, Structural,
Black (Uncoated) and Zinc-Coated
(Galvanized) (Navy).

TH1E SOCUMENT conTAs 4.7 paGES
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MILITARY (cont‘'d)
MIL-5-20166 - Steel, Bars and Shapes (for Hull Construction)
(Including Material for Drop and Miscellaneous
Forgings).
MIL-W-21157 - Weldment, Steel, Carbon and Low Alloy (Yield
‘Strength 30,000-60,000 P.S.I.).
MIL-E-22200/1 - Electrodes, Welding, Mineral Covered Iron-
Powder, Low Hydrogen Medium and High Tensile
Steel as Welded or Stress-Relieved Weld

Application.
STANDARDS

MILITARY
MIL-STD-8 - Dimensions and Tolerances.

MIL-STD-9 - Screw Thread Conventions and Methods of Specifying.
MIL-STD-10 - Surface Roughness, Waviness and lay.
MIL-STD-19 - Welding Symbols.

MIL-STD-20 - Welding Terms and Definitions.
MIL-STD-22 - Welded—Joint Designs.

DRAWINGS

BUREAU OF SHIPS

10-T-2145~-L - HI Shock Testing Machine, Light Weight
645-1973904 - Floating Shock Flatform, General Arrangement
and Details

NO807-655947 - HI Shock Testing Machine, Medium Weight
PUBLICATIONS

BUREAU OF SHIPS

NAVSHIPS 250-423-30 - Shock Design of Shipboard Equipment,
Dynamic Analysis Method.

NAVSHIPS 250-423-31 - Shock Design of Shipboard Equipment,
Interim Design Inputs for Submarine ad
and Surface Ship Equipment.

NAVSHIPS 250-660-30 - A Guide for Design of Shock ‘Resistant

Naval Equipment.
NAVSHIPS 900-185 - Guide for the Design of Shock and

Vibration Resistant Electronic Equipment.

NAVAL RESEARCH LABORATORY
Report 5618 - Navy High-Impact Shock Machines for Light
Weight and Medium Weight Equipment.

DAVID TAYLOR MODEL BASIN
UNDERWATER EXPLOSIONS RESEARCH DIVISION
UEND neport 7-61 - Floating Shock rlatform for Snock
Testing Equipment Up to 30,000 Pounds.

®
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(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.)

2.2 Other publications.~ The following document forms a part of
this specification to the extent specified herein. Unless otherwise
indicated, the issue in effect on date of invitation for bids or request
for proposal shall apply.

KATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal
Services.

(Application for copies should be addressed to the Superintendent of
Documents, Government Printing Office, Washington 25, D.C.)

3. REQUIREMENTS

3.1 General requirements and definitions,- General requirements and
definitions shall be as specified in 3.1.1 through 3.1.5,3.

3.1.1 Grades (see 6,1).-~

3.1.1.1 Grade A.- Grade A items are machinery, equipment and systems
essential for the safety and continued combat capability of the ship. Design
shall be suitable to withstand shock loadings without significant effect on
performance (see 6.1) and without any portion of the equipment coming adrift
or.otherwise creating a hazard to personnel or vital systema (see 3.2).

3.1.1.2 Grade B.- Grade B items are machinery, equipment and systems
not required for the safety or continued combat capability of the ship.
Design shall be suitable to withstand shock loadings without the equipment

or any external portion of the equipment coming adrift or otherwise creating
a hazard to personnel or vital systems.

3.1.2 Equipment classification (see_6.1).~

3:1.2.1 Hull mounted.- Hull mounted items are all machinery, equip-
ment and systems or components thereof, located below the main deck and
supported principally by the main structural members of the ship, including

structural bulkheads. Items located on light platforms, decks or similar
structure are excluded.
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3.1.2.2 -Deck mounted.- Deck mounted items are machinery, equipment and
systems or components thereof located on main deck or above for surface
ships and items located on light platforms, decks and non-structural
bulkheads for all ships.

3.1.2.3 ghell mounted.- Shell mounted items are equipment or components
thereof attaoched directly to shell Plating below waterline.

3.1.2.4 Principal units,- Principal units are items of equipment or
assemblies of equipments which grg the major parts of a system such as
diesel-generator sets,air conditioning plants, switchboards, radio transmitters,
steam generators, missile launchers or larger valves directly supported by ships
structure,

3.1.2.5 Subsidiary component .- Subsidiary components are items of
equipment or assemblies of " equipments which form a part of, or are supported
on, a principal uniﬁ:Thesé would include such items as the diesel engine of
a diesel-generator set, the electric motor of an air conditioning unit, the
power supply section of a radio transmitter, a switchboard circuit breaker,
items which are attached to the steam generator or a valve supported by the
attached piping and similar items.

3.1.2.6 Subassemblies.- Subassemblies are parts or groups of parts
of a subsidiary camponent or a system. This would include such items as
thermometers, individual gages or meters, relays, resistors, and similar
items. The distinction between subassembly and assembly or part as used herein
Ray be different than that used in various equipment specifications. As used
herein it is the amallest breakdown of a complets system which may be
acoepted as a separate unit under this specification,

3.1.3 C(Classes (see 6.1).~

3.1.3.1 Class I.- Class I equipment is defined as that which will
perform ites specified functions, under HI shock, without the use of either
external or internal resilient mountings, :

3.1.3.2 (Class 1I.~ Class II equipment is defined as that which will
perform its specified functions, under HI shock, with the use of resilient
mountings which are allowed or required by the individual equipment specification.

3.1.3.3 Class III.~ Class ITI equipment is defined that which has
shipboard applications both with and without the use of resilient mountings
and 1s therefore required to meet both eclass T and class II requirements,

3.1.4 Test classification (see 6.1).~

3.1.4.1 Lightweight,- The lightweight test (seé 4.2.3.1 and 4.2.4.1)
is a, plicable to items welighing approximately 250 pounds or less (see 4.2.4.1.2).

4
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3.1.4.2 Medium weight.- The medium weight test (see 4.2.3.2,4.2.4.1.2 and
4.2.4.2) 1is applicable to items weighing approximately 250 pounds to
6000 pounds. (The total weight of equipment and test fixture shall not
exceed approximately 7400 pounds).

3.1.4.3 Heavy weight.- The heavy weight test (see 4.2.4.3) is
applicable to items weighing approximately 6000 pounds to 30,000 pounds.
Under certain circumstances heavier loads are possible (see 4.2.3.3).

3.1.5 Types (see 6.1).-

3.1.5.1 Iype A.- Type A test is a test of a principal unit (see 3.1.2.4).
The type A test is a preferred type of test and shall be specified whenever a
testing facillity or machine of sufficient capacity is available.

3.1.5.2 Iype B,- Type B test is a test performed on a subsidiary
component (see 3.1.2.5) and shall be performed for those cases where a
testing machine or facility of sufficient capacity to perform a type A test
of the principal unit is not available. A type A test may be required in
addition to a type B test of the components as specified in the applicable
equipment spacifications. Inasmuch as a type B test applies to subsidiary
components having specific applications, approval will be l'mited to the
specific application.

3.1.5.3 Iype C.,- Type C test is a test of subassemblies (see 3.1,2.6)
having a variety of shipboard applications. A subassembly approved under
type C teat may be used aboard ship, subject to any limitation specified
in the approval letter. Shock tests of a principal unit shall be required
even though all subassemblies of the unit have sucoessfully passed type C
testing. Any requests for wailvers of this requirement together with
assembly and mounting details of the componenis and supporting structure
and suitable analysis shall be submitted to the bureau or agency concernead
for approval.

3.2 Basis of acoeptabilicy. (see 6,1) .~

3.2.1 Acceptability shall be based on machinery, equipment and system
behavior during or following the specific tests in accordance with the
requirements of the particular grade of shockproofness specified (grade A
or B). Unleas otherwise specified acceptance shall be based on the require-
ments of grade A (see 3.1.1.1). For grade A items where the minimum
acceptable performance is not specified the requirementes following the test
shall be the same as those prior to the test.
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3.2.2 Extension of shock tests.- Action concerning previous acceptance
of an item may be extended to cover another providing that it can be clearly
shown that the original item was subjected to shock tests and successfully
passed and that the design of the untested equipment, 1iLs intended services
and shipboard installation are such as to result in au squal or better degree
of shock resistance (see 6.2). Request for extension action, together with
supporting evidence, shall be submitted to the bureau or agency concerned for

approval. A de ign which has been approved by extension action shall not be
used as a basis for further extension requests.

3.2.2.1 Extension of previously accepted items.- Items previously accepted
in accordance with the requirements of the previous issue of this specification
may be extended for acceptance under the réquirements specified herein by
meeting any additiomal testing spe¢ified herein.

3.3 Marking,.-

3.3.1 Note for drawing.- Equipment which mests the requirements
specified herein and has been approved as being of HI shock design shall

include the following marking on the assembly drawing for the equipment.

(a) Shockproofness grade A or B.

(b) Basis of acceptance (shock tests on light weight, medium
weight machine or floating shock platform, shock tests
extended by letter , and so forth,

(c) If shock tested the following additional information shall
be provided:

(1) Type of mounting fixture used (for example), fixture 4A
as shown on figure 5, fixture 4C as shown on figure 6,
and 30-degree mounting as shown on figure 10, and other
types of mounting fixtures.

(2) Equipment class (class I, II or III with
%externul or internal) resilient mountings).

3.3.2 Marking on equipment using resilient mountings.~ For class II
and ITI when using external mounts, the Federal Stock mmber (FSN) (or
commercial designation if FSN not applicable) of the intended mount shall be
indicated at a location adjacent to each mount. The marking may be accomplished

by a separate plate conforming to MIL-P-15024. This marking shall read as
follows:

"Mount No. (Federal stock no. or commercial
designation) only is to be used in this location™

4. QUALITY ASSURANCE PROVISIONS

4.1 Geperal quality assurance provisions.- Machinery, equipment and
systems which are within the weight and space capacity of shock testing machines
or facilities shall be demonstrated to be acceptable by shock testing or sxtension
of shock tests in accardance with the applicadle procadures of this specification.
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4.2 Shock testing.-

4.2.1 Standard Navy shock testing machines,- Shock testing machine for
light weight, medium weight and heavy weight equipment shall be as follows:

(a) Light weight equipment.- Shock testing machine shall be
‘ as shown on figure 1. :
(b) Medium weight equipment.- Shock testing machine shall be
as shown on . figure 2,
(c) Heavy weight equipment.- Shock testing machine shall consist
of a floating shock test platform as shown on figure 3.

4.2.2 Design of test fixtures,-

4.2.2.1 Typs A,- For type A tests, the principal unit to be tested shall
on the shock machine or floating shock platform in a manner simulating the

most severe (as regards shock) service condition and method that car be used
aboard ship (see 6.1). This mounting fixture shall be specified in the in-
dividual equipment specification. Means provided for socuring the apparatus

when installed on shipboard, shall be used in mounting the apparatus for the
shock test. .

4.2.2.2 Type B.- For type B tests, the subsidiary comp.rents shall be
mounted in a manner which is approved by the bureau or agency concerned, as being
dynamically equivalent to the mounting provided when they are assembled to fora the
principal unit. When a specifie fixture design is not specified in the individual
equipment specification the contractor shall provide a fixture for shock testing the
component which will produce the same natural frequencies {plus 20 percent,
minus 10 percent) as those present on the complete and installed principal unit.
If alternate methods of attachment to the principal unit are possible then the
test fixture shall be designed to simulate the most severe condition.

4.2.2.3 Type C.- Type C, subasaemblies shall be subjected to shock tests
only if they will have general applications. Such subassemblies shall be mounted
on the test machine in the manner specified in the individual equipment Bpecifi-

cation or shall be mounted so as to simulate the most severe condition which
may be encountered in service.

4.2.3 Methods of mounting (see 6.1) .-

4.2.3.1 Light weight equipment,~ The shock machine for light weight
equipment is provided with the anvil plate as shown on figure 4. Unless
otherwise specified in thes contract or order, or the individual equipment
apecification, the apparatus to be tested shall be mounted by msans of
standard mounting fixtures 4A, 4C, 6D-1, 6D-2 or 6E as shown on figure 5
%hrough2820r)n substitute approved by the bureau or agency concerned
see 4.2.2.2).

7
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4.2.3.1.1 An item of equipment that has passed the shock test when
mounted on fixture LA or AC as appropriate, need not bLe retested for
applications where the fixture 6E mounting would ordiuarily be required.
For example, a switch that has passed tests on fixture LA or 4LC need not
be retested on fixture 6E if it is to be utilized as a controller com-
ponent. When an item of equipment has passed shock tests mounted on the
fixture 6D or 6R, it shall be limited to applications for which these
mountings are s sropriate. Where a specific test fixture is designated
in the individual equipment specification, the fixture shall be utilized
in all instances unless exception 1s made by the bureau or agency concerned.

4.2.3.1.2 When the oquipment has been mounted for a test upon a

standard fixture, its position upon the fixture shall not be changed during
the course of the test.

4.2.3.1,3 There shall be no variation in the construction of these
standard fixtures without  specific approval of the bureau or agency
concerned. In the event that none of the standard fixtures can be
utilized for a particular piece of equipment, or if there is some doubt as
to which fixture is applicable, the bureau or agency concerned shall be
consulted. It 1s the intent of these standard fixtures to approximate
the actual rigidity encountered aboard ship in the utilization of the
particular equipment.

4.2.3.2 Medium weight equipment.- The shock machine for testing
medium welght equipment shall be as shown on figure 2. The equipment
shall be attached to the anvil table of the machine by means of a fixture,
as specified in 4.2.2. In general, the fixture should provide a stiffneas
approximately equivalent to the most rigid mounting on which the equipment
would normally be placed aboard ship. The standard mounting platforms
shown on figures 9-1, 9-2 and 10-1 and 10-2 are approved for use unless
mounting adaptors differing from those shown are specified in the in-
dividual equipment specifications.

4L.2.3.3 Heavy weight equipment.- If the location and characteristios
of the shipboard structure are not known, or if several locations are possible,
the equipment shall be installed in a manner to simulate the most severe con-
dition likely to be esncountered. The unit shall be attached to its foundation
and test fixture for tests in accordance with the manufacturer's installation
drawings. The upper weight limit of approximately 30,000 pounds (40,000
pounds at the San Francisco Naval Shipyard facility) is established for
equipment on the floating shock platform and may be reduced or increased

depending on the individual test installation as it affects the stabiiity of
the test machine.

1346 ' ®

I nformati on Handl i ng Services,
April 11, 2000 08:41:43



B 999990L 2023703 998 WM

MIL-S-901C(NAVY)

4.2.4 Test procedure.- The apparatus or equipment shall be tested
in each of the operating conditions specified in 6.1 for example, motors
shall be tested running at rated speed and at ‘standstill, and contactors
shall be tested in the open and closed position and equipment shall be
tested at design pressure. Directional test on the light weight and
medium welght shock machines may be scheduled to minimize changes in test
set-ups. Unless otherwise specified in the individual equipment specifi-
catioz, the procedure shall be as specified in 4.2.4.1 through 4.2.4.3.

4.2.4.1 For light weight equipment.-

4.2.4.1.1 A total of nine blows shall be applied, employing the
machine shown on figure 1. Three blows shall be applied parallel to each
of three principal axes of the apparatus being tested, the three blows
for each direction to be with heights of hammer drop of 1 foot, 3 feet,
and 5 feet, For light weight equipment having two or mérs electrical or
mechanical operating conditions (for example, circuit-breakers and switches),
the nine blows shall be delivered for each condition; separate items of

equipment may be submitted for sach series of nine blows if desired by the
manufacturer,

4.2.4.1.2 Equipment within the range of 250 to 400 pounds may be
tested on the light weight machine if specified by the bureau or agency
concerned. Requests for HI shock tests on equipment in this weight range
shall indicate whether tests are desired on the light or medium wolght
machine. A note shall also be incorporated on the applicable drawing
indicating the shock machine utilized.

4.2.4.2 For medium weight equipment.- Tests for medium welight
equipment shall be made on the medium weight shock machine shown on figure 2.
The mode of equipment operation during the tests shall be as specified in
individual equipment specification. A minimum of six blows shall be applied
(see 4.2.4) consisting of three groups of two each. For each group, the
height of hammer and the initial up travel of the anvil table shall be as
shown in table I. One blow of each group shall be with the equipment mounted
on an inclined orientation. The fixture used shall conform to the requirements
specified in 4.2.3 and should be similar to the fixture shown on figure 10-1 or 10-2.
Additional blows in each group may be required by the individual equipment
specification to account for special modes of equipment operation or other
mounting axis orientations.
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Table I - Test schedule for medium weight shock machine.

Group number I 11 II1
Rumber of blows : 2 2 2
Anvil table travel, inches——-- 3 3 1-1/2
Total weight on anvil table, 1 Height of hammer drop 2
(Pounds) (Feet )
250 - 1,000 0.75 1.75 1.75
1,000 - 2,000 1.0 2.0 2.0
2,000 - 3,000 1.25 2.25 R.25
3,000 -~ 3,500 1.5 2.5 2.5
3,500 - 4,000 1.75 2.75 2.75
4,000 - 4,200 2.0 3.0 3.0
4,200 - 4,400 2.0 3.25 3.25
4,400 - 4,600 2.0 3.5 3.5
4,600 - 4,800 2.25 3.75 3.75
4,800 - 5,000 2.25 4.0 4.0
5,000 - 5’200 2-5 4-5 4.5
5,200 - 5,400 2.5 5.0 5.0
5,400 ~ 5,600 2.5 5.5 5.5
5,600 ~ 6,200 2.75 5.5 5.5
6’200 - 6’800 3000 505 505
6,&” - 7’400 3.25 5-5 5-5

Irotal weight on anvil table is the sum of equipment weight plus
welight of mounting.

2The height of hammer drop shall be measured by means of the
existing markings on the scale of the machine, no corrections

being made for the added anvil table travel.for the blows of
groups I and II.

4.2.4.3 For heavy weight equipment.- Teats for heavy weight equip-
moent shall be conducted on the floating shock test platform shown on figure 3,
Unless otherwise specified in the individual equipment specification, the
test series shall consist of five shots using 60 pound charges suspended
2, feel below the water surface, at horizontal range of 60, 40, 30, 25, and
20 feet, from the near side of the platform. Requiremente for equipment
operation, orientation, inspection, instrumentation, and similar facilities,
shall be as specified by the bureau or agency concerned. Navy Department,
Bureau of &hips, Code 423, David Taylor Model Basin or the San Francisco
Naval Shipyard may be contacted regarding use of thess facilities.

10
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4.2.5 General test procedures.-

4.2.5.1 All mounting bolts of the test item and shock machine mounting
shall be tightened before each blow only as necessary to compensate for the
loosening due to seating in of the mating surfaces. Excessive bolt yielding
or loosening shall be considered as cause for rejection.

4.2.5.2 The behavior of the equipment under test shall be recorded when
and as specified by the bureau or agency concerned (see 6.1).

4.2.5.3 The test report prepared by the test activity shall include
detalled descriptions of any damage incurred during each blow, and, where
practicable, photographs showing the damage incurred should supplement this
description. When equipment performance under test is monitored, as may be
required by the applicable individual equipment specification, a copy of such
records shall be included in the test report. In addition the overall
dimensions, the weight, and the approximate location of the center of gravity
of the equipment, together with a sketch or photographs of the method of
mounting on the shock-testing machine, shall be recorded and shall be included
in the report.

4.2.5.4 After completion of the shock tests, grade A machinery,
equipment and systems shall be given suitable test to determine
whether or not it performs its specified functions \see 6.1). For
equipment on which hydraulic pressure tests are required such tests shall be
made at the pressure specified for tests in the individusl equipment specifi-
cation. Grade B machinery, equipment and systems, shall be given sufficient
tests to insure that as a result of the shock tests no personnel or
other hazards are created such as serious steam leaks, release of toxic gases,
electrical shorts or other hazards.

4.2.6 Disposition of shock tested equipment.~ When a test sample has
satisfactorily passed the shock test and 1s to be retained by the government,
the manufacturer shall thoroughly examine the sample and correct all damage
which may have occurred during the test. Upon completion of shoek test a
post-shock test examination and corrective measures as specified in the in-

dividual e%uigment specification shall be performed. Disposition of the test
sample shall be as specified in the individual equipment specification.

4.2.7 Test records,- government and commerciaml test facilities. -

4.2.7.1 Form.- The results of shock tests shall be recorded on
form NAVEXOS 3373 (see 6.3). A copy of the completed form together with
coples of other required data shall be submitted by the testing facility
to the ordering activity and to the bureau or agency concerned.

11
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4.2.7.2 Acceptance report,- If the equipment passes the HI shock
test satisfactorily, as determined by the Government reviewing authority
or other reviewing authority, the equipment may be accepted as far as
shock is concerned or referred to the procuring activity for action. A
copy of the reviewing action, along with a copy of the test report, shall
be forwarded to the procuring activity,

4:2.7.3 Rejectlon report,- If the equipment fails to pass the HI
shock test satisfactorily, as determined by the Government reviewing

authority or ‘other reviewing authority, the manufacturer shall be so advised.
The manufacturer: shall then inform the Procuring activity, via the Government
reviewing authority or other authority, as to the pProposed design changes
which will correct the deficiencies. In certain cases the bureau or agency
concerned may decide to accept the equipment as HI shockproof on the basis of
the corrective design changes rather than to require retests,

4.2.8 Design guidance for shock tests.- Section 6.2 and the following
documents provide useful information for the design and analysis of items
which are required to pass shock tests. The application of this design guidance
material shall not detract from or take Precedence over Successfully passing
the test requirements specified herein.

(a) NAVSHIPS 250~-660-30,

(b) NAVSRIPS 250-423-30.

(e) NAVSHIPS 250-423-31.

(d) NAVSHIPS 900-165-A.

(e) ¥aval Research laboratory Report 5618,

(f) UERD Report 7-61 (Explains general procedures and provides
typical input motions).

5. PREPARATION FOR DELIVERY

5.1 This section is not applicable to this specification.
6. NOTES

6.1 Ordering data.- Procurement documents should specify the following:

(a) Title, number and date of this specification,

(b) Grade (A or B) of shockproofness required (see 3.1.1).

(¢) Equipment classification (see 3.1.2).

(d) Classes required (see 3.1.3).

(e) Tests classification (see 3.1.4).

(f) Types required (see 3.1.5).

(g) Definition of "failure to perform specified fupctiona®.-
Define minimum acceptable performance of the equiment
or component during and following shock.test such as extent of

12
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momentary malfunction if permitted, degree of permanent
deformation if permitted, degree of permanent functional
impairment allowed, maximum misalignment, operational
checks after shock test such as meeting a specified
‘hydrostatic test pressure, insulation breakdown tests
leakage rates, (see 3.2, 3.2.1 and 4.2.5.4).

(h) Method mounting equipment for test. - (Designate test
fixture to be used, method of simulating reactions of
attached loads such as piping connections and other external
test if other than specified in this specification) (see 4.2.3)

(1) Mode of equipment operation during tests.- (Energized, de-
energized or both, pressurized, rated speed or other operating
conditions, special monitoring or other instrumentation
required) (see 4.2.4 and 4.2.5.2). :

(j) Disposition of shock tested samples.- (Deliver for use sboard
ship, acceptable after specific repairs) (see 4.2.6).

(x) Exceptions to this specification.

(1) Number of individual articles from each manufacturing lot to be
* tested.

]
.

6.2 General information.-

6.2.1 The following information is listed herein for the assistance

of the désigner and, for the assistance of the bureau or agency coné¢erned
approving drawings prior to manufacture:

(a) A1l items have motion under shock. Nothing is "rigid"
except in a relative sense.

(b) The relative deflection of components under shock can
be quite large and accordingly there should be ample
clearances and sufficient lead wire length, and so
forth, to prevent electrical short circuits, collisio
damage and broken or over-strained ‘connections.

(c) Desirable material properties are strength, duetility
(at least 10 percent elongation), and, in some cases,
low density. Undesirable properties are brittleneas,
low impact resistance, and high notch sensitivity.

(d) In the application of material, ample cross sections
should be provided and factors causing streas con-
centration such as sharp notches and sudden changes
in cross section should be avoided.

(e) In the design of mechanisms (for example, valtage
regulators and relays) well constructed hinges or
shafts and bearings are preferred to knife-edge pivots.

13
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(g)

(h)

(1)

(1)

Levers, linkages and other moving parts of mechanisms
should be dynamically balanced (either individually or
in groups), whenever practicable, in order to reduce
the tendency to mal-operate under shock. This is
particularly applicable to such items as circuit-
breakers, rotary solenoids, and relays.

The cantilevering of components should be avoided
s'nce such mountings deflect excessively and can
produce large stresses. Such arrangements can also
lead to problems under shipboard vibration conditions.
Adequate consideration should be given to the frequency
relationship between the expected shock environment,
the equipment on its foundation and internal or
external components. Any condition of near resonance
can be expected to produce excessive shock response
and therefore should be avoided.

Frietion cannot be depended upon as a means for
retaining relative position of components under
dynamic loads. A positive means for holding, driving ang
positioning should be used in lieu of any frirtional
device regardless of its apparent static holding
power.

Components or assemblies which are designed to provide
quick access or removal must have adequate means to
provide secure lock-in and support when in their normal
operating position.

Bolted joints. Where bolts (cap serews, machine screws
and studs are included), are installed in clearance
holes the clearance should be minimized to properly
share bolt shear loads and to reduce the effect of
impacting due to load reversals under shock. The
following is for general guidance:

Nominal bolt dismeter Maximum dismeter of rhole

3/4 inch and smaller

Nominal bolt diameter plus 1/32 inch
Larger than 3/4 inch

Nominal bolt diameter plus 1/16 inch

Where alignment must be maintained, fitted bolts or other
positive methods should be used. All bolted joints tend
to loosen under shock. Proper bolt design, sufficient
pre-stress and adequate finishing and sizing of joint
surfaces can eliminate or reduce this tendency. For joints
employing "C" rings of similar sealing devices, oper

bogt zr;Estressiné is essential to pm%vent'the fE:nges from
parting under shock, even momentarily, and the gasket bging
displaced (by action of the internal hydrostatic forces).

T
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In general, bolts should be tightened (pre-stressed) to a
maxinum value consistent with the allowable stress, the effects
of combined loads and operating conditions. Friction tyre lock
nuts and similar locking devices may help to preserve the initial
pre-stressing and will be of value towards minimizing
the possibility of additional dammge in the event the
Jjoint does become loose following shock loadings.
Except for very small items of equipment, such as gages,
mounting bolts less than 1/2 inch in diameter should not
be used because of the inherent danger of overstressing
during the initial or subsequent tightening. Reduced
shank or hollow bolts increase the capability of the
bolt to absorb energy, however, in almost every case
of joint design it is desired to transmit energy
rather than absorb it,

(k) Welding. When possible locate welded joints away
from highly stressed areas. The effects of stress
reversals must be considered in joint selection.
Weld sizes should make allowance for corrosion,
difficulty in welding, discontinuities and other
factors which tend to reduce strength. The effect
of heat on the material as a result of welding,
especially aluminum and similar materials, should be
determined and allowed for. The ability to perform
weld inspections satisfactorily should be considered
in the design of joints.

(1) Piping. Threaded pipe and fittings should be avoided.
Where threaded connections cannot be avoided, flex-
ibility should be provided to minimize the load on
the threads. Flexibility should be provided in piping
runs between different components or where they are
attached to structures that can have relative move-—
ment under ‘shock. The inertia effects of Piping can
be large and sufficient support should be provided so
as not to over-stress or in some cases even elastically
deform the equipment.or associated valve or fitting
excessively.

(m) Shock mounts. Shock mounte may be employed, based on
a definite need, and only after a careful review of
the design indicates that it is not otherwise feasible
to meet the shock requirements. Where a need for
shock protection is established, the mount characteristics
should be determined based on a knowledge of the particular
shock environment and the dynamic nature of the equipment.
Mounts must also be compatible with other shipboard
environments, such as vibration and service conditions,
and as such should meet the requirements of MIL-M-17185.

15
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Most mountings have non-linear characteristics and their
properties under normal loading often change radically

with the large amplitudes and rates of loading encountered
under shock. Mount deflection under shock, especially

for base mounted equipment should be considered in specifying
the clearances around the equipment and in the design of
connections such as wave guides and similar connections.

A1l mountings must have a positive, mechanical captive

i ature in their design.

6.2.2 This specification is very general so as to cover the entire
field of shipboard machinery, equipment and systems. In order to apply this

gspecification properly, it is necessary to specify separately, describe, or
define the features enumerated in 6.1.

6.3 Test record.- For shock tested equipment the applicable test
record form is NAVEXOS 3373, Factory Test Record, HI Shock. Pads of these
forms may be obtained upon application to the Government inspector, except
that activities of the Department of Defense should make application to
the Commanding Officer, Naval Supply Depot, Philadelphias 20, Pennsylvania.
When requesting forms refer to both the title and number.

Notice,- When Government drawings, specifications, or other data are
used for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government thereby
int¢urs no responsibility nor any obligatlon whatscever; and the fact that
the Government may have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data is not to be regarded by
implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to

manutracture, use, or sell any patented invention that may in any way be
related thersto.

Preparing activity:
Navy - Ships
(Project MISC-RO13(NAVY))
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SEE FIGURE 9-2 FOR SEE FIGURE 9-2 FOR

DETAIL OF SECTION DETAIL OF SECTION

— Y :

! : — SUPPORTING CHANNELS
S . " (SEE TABLE X)
1y \ i
A1

LT
e ) Ty

e e e e e e mmm ey

TYPICAL MOUNTING ¢

- . /SUPPORTING CHANNELS
J m & {
a
b— A —d
CASE .|

_FOR EQUIPMENT REQUIRING TWICE THE NUMBER OF SUPPORTING CHANNELS
AS THE NUMBER OF “ARALLEL LINES OF MOUNTING BOLT HOLES.

A

STANDARD

- SUPPORTING
CHANNEL ™S~

CHANNELS \, ~yd |

‘ — CASE 2 K
N (SEE NOTE-I0) . @
1371
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ANVIL
TABLE

NOTES:

t DIMENSIONS ‘A" AN
CENTER DISTANCE
SION "B* ALWAYS
SION A’

2 THE APPROPRIATE
SHALL BE SELECT
WEIGHT AND OIME"
(SEE TABLE X))

3 WHEN SELECTING
WEIGHT AND DIME!
THE NEXT HIGHER
DIMENSION “A' SH

4 WHEN SELECTING
CASES 3 AND 4
OF THE AUXILIARY
INCLUDED IN THE

5 TWO STANDARD 4
BINED STRENGTH
13.8" CAR BUILODIN
PLACE OF, OR IN G(
CHANNELS.

6 WHEN USING STANDA
BACK THE ENDS OF
WITH THE SPACER , P

7 HOLES SHOULD NOT
SUPPORTING CHANNE
MENT. EQUIPMENT S
CHANNELS B8Y MEAN

8. THE SPACING OF THE

CHANNELS SHOULD B
POSITION OF THE CEM
TRIBUTION OF LOAD.

9. IF THE EQUIPMENT M

THAN DIMENSION 'C’
THE FEET AND SUPPO}
AND CLAMP.

10. FOR EQUIPMENT REQ

RANGEMENTS BASE MOUNTING GHANNEL
OF THE EQUIPMENT AUXILIARY GHANNEL
Fil R Tk B 4. -
i k i Y e
' E% L FiLLER BLOCKS
CASE. 3 SUPPORTING CHANNELS
FOR EQUIPMENT REQUIRING FULL SUPPORT
ALONG ENTIRE BASE
RECTANGULAR SUPPORTING
PLATE CHANNELS
STUD
i |
LY
"TTLAMP
B —1 ~ A

CASE 4
(SEE NOTE-1I)

CHANNELS, ALL OR P/
CHANNELS AS INDICA
STANDARD CHANNELS
ARRANGEMENT - NOTE
NUMBER OF SUPPORT
TO THIS METHOD, THE
CASE 3 SHOULD BE

. FOR EQUIPMENT HAWVIP
HOLE PATTERN{UTILIZ
TO PROVIDE TOTAL &
GREATER THAN PROVH
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TABLE X ;NUMBER OF SUPPORTING 4" CAR BUILDING CHANNELS
REQUIRED FOR A GIVEN EQUIPMENT WEIGHT 8 SIZE

‘B° ARE THE EXTREME BOLT HOLE
OF THE EQUIPMENT WITH DIMEN-
JUAL TO OR GREATER THAN DIMEN-

JUMBER OF SUPPORTING CHANNELS
DO IN ACCORDANCE WITH THE
310N A" OF THE EQUIPMENT.

3UPPORTING CHANNELS FOR
HON A" NOT LISTED IN TABLE X
VEIGHT VALUE AND THE SMALLER
L BE USED.

4E SUPPORTING CHANNELS FOR
ISTED IN TABLE X, THE WEIGHT
CHANNELS OR PLATES SHOULD BE
EQUIPMENT WEIGHT.

BY 7.25° CHANNELS HAVE A COM-
QUIVALENT TO A SINGLE 4" BY
CHANNEL AND MAY BE USED IN

IJUNCTION WITH, THE CAR BUILDING

) OR CAR BUILDING CHANNELS BACK TO
1E CHANNELS SHOULD BE CLAMPED
3, AND BOLTS SHOWN ON FIGURE 9-2.

- DRILLED THROUGH THE FLANGES OF THE
5 FOR THE PURPOSE OF BOLTING EQUIP -
JULD BE BOLTED TO THE SUPPORTING

OF THE T CLAMP SHOWN ON FIGURE 9-2.

JPPORTING CHANNELS ON THE SHIPBUILDING
GOVERNED ,WHEN PRACTICABLE, BY THE
IR OF GRAVITY TO OBTAIN UNIFORM DIS-

NTING FEET.ARE NOT SUBSTANTIALLY WIDER
STEEL PAD SHOULD BE USED BETWEEN
ING CHANNELSATEACH MOUNTING BOLT

RING TWO OR MORE CAR BUILDING SUPPORTING
T OF THE NUMBER OF CAR BUILDING

D IN TABLE X MAY BE REPLACED WITH

TO UTILIZE A BACK TO BACK CHANNEL

IN THE EVENT THAT THE REQUIRED

G CHANNELS DOES NOT LEND ITSELF
WUXILIARY CHANNEL ARRANGEMENT OF

ED.

AN IRREGUL AR OR CIRCULAR MOUNTING BOLT
‘T"CLAMPS OF SUFFICIENT SIZE AND NUMBER
TING STRENGTH AT LEAST 50 PERCENT

D BY EQUIPMENT BOLTS)

WEIGHT OF
EQUIPMENT

SEE NOTE 4
¢ LBS

CENTER OISTANCE BETWEEN B80LT HOLES
DIMENSION "A” (INCHES)

>
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FIGURE 9-1

STANDARD MOUNTING PLATFORM
FOR TESTING EQUIPMENT ON

MEDIUM WEIGHT SHOCK TESTING

MACHINE.

D
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DRILL 2- 9/16" HOLES FOR
BOLTING CHANNELS BACK

1O _BACK.
2 24.2 e TAP PC. 4- !
16}~ 16 ORILL PCS 2
L 15
T "
] 4-— __.* " )
N 1 ¢ a
Y 1 ‘:%
5 VA4S

- 2%"\
SECTION Y -Y SECTION
END CLAMP FOR 4" x 13.8 CAR BUILDING SUPPORTING Ci

=3 4
T
i (3)
! (D)
* ' +1ne*§ (8)
200 - {
AT v \® TABLE XII- CLAMP DIMENS
8l 4 . PC_NO. c
sul-im 'z 13 |/2 -13 9/!6 1 1/8"
5 " 21 |5/ (116" [t /8"
-3 L_ 2 22 [3/4°-10(13716" [V 114"
4 -z w =
23 |#8"-9115/16" |1 3/8
24 | 1" -8 (1 1/67[1 V2"

END CLAMP FOR CAR BUILDING SUPPORTING
CHANNEL AND STANDARD CHANNEL

COMBINED.
t" 1
1-1/16" DRILL - 3D\ *] “‘ Z
2 HOLES 1

- X
ey EETY © — 2
l ~:—l T L 4| N

T -' - - n ' " ' -
ke |;.§_|——4-2L—+— s%—j - I:z A=

=7 1-%
4" —
Sv I35z DETA"_ " D "

DETAIL OF BRACE FOR SHIPBUILDING CHANNEL

@

I nformation Handling Services,
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9/16" DRILL - 2 HOLES

~23+2 3
174"-7 g 8 TAP PC. 16 = 7/8°-9.
3 -1 5/16"DIA. " » " DRILL PCS. 14 & 15 - 15/16" DIA.
. (3 B Ly
3 K j 3 '"t/ iy r
e v il qikie
3T L — { -~ t 1011
Y 1A } 16 -
) SEE NOTE | i A {V—\. -
LN el L SR LN
e " | 1 1 "
0 5 o (&gl e MR
b l- |§. // __J | 3 \2
' 8 4 ‘ 4 » Bealvy 1
s g t —3—01 hb_ ry ]
: 7 © = ‘8 = 4
<.|_|.. C{ %. -81.
a 3
Tery : - fll AP,
- c*l—é END CLAMP FOR 4" X 7.25 STANDARD CHANNELS T
X - X
ANNELS

60"
. |4'—j4{r—9§:1§4='§t——9 .{.14,5'._:“-_.4
_____ omL onotes . |

I-1216"

D" T CLAMP - USED TO
SECURE EQUIPMENT TO
SUPPORTING CHANNELS ~ E=s==z==< A=

SEE DETAIL D"
SHIPBUILDING CHANNEL BASE

_.5-

1375

: T AL
l e — 14—~ 45 -9 5~ 4 -—9-&-142 14
o) > S— ')
===z = =I1= —=Z=ZZE T :::'.#:‘-‘.::::‘_::
NS (INCHES ! = !
DD t ‘é ) LI-I/IG"DRlLC.-]IO HOLES
4" |1 /8~ -
q% |1 w8’ _
8" | v2" SEE DETAIL "E"
/16" 1 34
P 5" —i 5" 5" |=—
FABRICATED CHANNEL BASE
"
. 23—
|u " ™ _j 2 29
1-1/16 " DRILL - 2 b N A\ "E }
2 HOLES 27 ‘ W e
i ’2'“ I -
L . 3 5
* e - o T[T a 2
- -k =k -
p L bl ki l 9
§ T; T - _._1_L_‘_ (s 8 T -—‘@
| - - n - 28 -
s I e |
3" 2"1 Vs 1 4 "—
|2—4- G " ——t
SECTION "F-F"

DETAIL "E"

DETAIL OF BRACE FOR FABRICATED CHANNEL

@
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TABLE XI - LIST OF MATERIAL
ke ITEM SIZE (INCHES)  |nEn
| |SHIPBUILDING CHANNEL 7T x22.7% 2
2 |[CARBUILDING CHANNEL axi3s® A/R
3 |CLAMP 2"X2 172" X 4 374" A/R
4 |BLOCK " X134"X5 va" A/R
5 |PAD 1/2"%X3/4" X2 1727 A/R
6 |PAD 2tx it x 2" A/R
7 |HEXAGON HEAD BOLT 1174"-7 X 4 1/4"L6. A/R
8 | WASHER 113/8"1.D. X 2 5/16"0.0. |A/R
9 |SPACER 2°X 4" X A/R A/R
10 |HEXAGON HEAD BOLT 1/2"-13 X A/R A/R
It | WASHER 916" 1.0. X 1" 0.D. A/R
12 |HEXAGON HEAD NUT 172"-13 A/R
13 |cLamp SEE TABLE XII - A/R
14 |STANDARD GHANNEL 4" X 7.25* A/R
15 |cLaMP 13/4"X13/4" x4 3/8 |A/R
16 |BLOCK 1"X1 176" X 4 374" A/R
17 |PAD 172" X 374" X | 374" A/R
18 |PaD 172" X 1" X1t 174" A/R
19 |HEXAGON HEAD BOLT 7/8"-9 X 3 5/8" LG. A/R
20 | WASHER 15/16" 1.D. X | 916" 0.D. |A/R
21 [cLAMP SEE TABLE XII A/R
22 |[cLamp SEE TABLE XII A/R
23 |cLamp SEE TABLE XII A/R
24 |CLAMP SEE TABLE XII A/R
25 |GUSSET 172" X5 174" X 13" A/R
26 |PLATE 3/4" X 4" X 13" A/R
27 |GUSSET 172" X5 172" X12 374" |A/R
28 |PLATE 7/8" X 4" X 12 114" A/R
29 |PLATE 7/8” X 2 /2" X 60" A/R
30 |PLATE 3/4" X" X 60" A/R
31 |PLATE 7/8" X 4" X 60" A/R

\/ MATERIAL SHALL BE STEEL

NOTES .
TOP FLANGE OF PC. NO. | SHALL BE BURNED OR CUT OFF TO A WIDTH OF 1 3s4°

RESPECTIVELY.

RESPECTIVELY.

(SEE NOTE 5)

(SEE NOTE 5)

. PC. NOS. 3 AND 4 SHALL BE SHAPED TO FIT INNER SURFACES OF PC. NOS. | AND 2

. PC. NOS. 15 AND 16 SHALL BE SHAPED TO FIT INNER SURFACES OF PC. NOS. | AND 14

. USE OF EITHER PC. NO. | OR THE FABRICATED CHANNEL, SECTION "F -F" OF FIG. 9-2

IS OPTIONAL DEPENDENT UPON AVAILABILITY OF MATERIAL OR EASE OF FABRICATION.

RATHER THAN PC. NO. |

. USE OF BACK TO BACK SUPPORTING CHANNELS WHI(‘:H ARE PERMANENTLY WELDED

TOGETHER AT THE ENDS RATHER THAN BOLTED TOGETHER, IS OPTIONAL.

FIGURE 9-2

STANDARD MOUNTING PLATFORM FOR
TESTING EQUIPMENT ON MEDIUM
WEIGHT SHOCK TESTING MACHINE

I nformati on Handl i ng Services,

April

11, 2000

. IF THE FABRICATED CHANNEL, SECTION "F-F " IS USED, PC. NOS. 3AND 13 SHOULD BE
SHAPED TO FiT THE INNER SURFACE OF THE FABRICATED CHANNEL, SECTION "F-F ",
PC. NOS. 6 AND 18 SHALL EACH BE SHIFTED INWARD 3/4°.

08:41: 43
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é—-
3 3
=2 |
a_1 % dk—3
: \Nﬁ 1 1yp
SEE NOTE 5 4L 1 1yp @SEE NOTE 5
lzTYP ; \ -
2 SN \\\\\\\\w‘i 3
il ) L.
I_..— (-]
4 ’:_—-21 3 1 _ 45/< \
3 T i | MWSM
7y loa- { ANVIL LATE ———
N — v |2 0 t_a____
55
SECTION A-A | ,
32 28 I T Jl.
'8":«3 1a —4 =c5
I" | 5 J5¢F
1 2
r4 ’—I‘i
e T —
el |2 *&. . I
25l 2 ) \+ +
2 30 |- V2RMIN 1/2 R MIN
e -.73 a1 +]— -
511 -4 e
q i > f———
562 l; T
60 i3 I
2
DETAIL PART 8 A ——
44é.REF
SEE NOTE 9
—m nan M n/'?'—‘
SURFACE "B" I\ EDGE A EDGE ™A™ A SURFACE "B"
\':‘I :r’/

O}

N
!
b
1l
\
"
1
I

E
L

WJ

547557

MWSM

\—ANVIL PLATE

1
30° =
-
- Te_l -

@
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—

1l

\H/IG DIA THRU
30 HOLES
(SEE NOTE 5)

EE NOTE 7,

MIL-C-SO‘IC(NAVY)

TABLE XII-LIST OF MATERIALS

PIECE NO.
NO. SIZE MATERIAL | REQUIRED
] I X4X70 HRS 1010 2
2 /2 X9 X 12-1/2 2
3 172 X8 X 13-1/2 2
a 1/2 X8 X 18.1/2 2
5 /2 X8 X 29-1/2 2
6 /2 X8 X 29 2
7 1/2 X 22 X 36 P
8 I X 52X 60 2
9 172 X 22 X 36 2
10 V2 X T X 6-1/2 2
" 314X 60 X 40-1/2] HRS 010 2
12 174 X30 X 60 61 ST 2
13 12X 5X27 HRS 1010 2
NOTES:

THIS FIXTURE WHEN USED, REPLAGES THE SHIPBUILDING

OR FABRICATED CHANNELS SHOWN ON FIGURES 9-1 & 9-2.
EQUIPMENT AND SUPPORTING CHANNELS ARE MOUNTED TO
THIS: FIXTURE AS SHOWN ON FIGURE 9-I.

SEE FIGURE 10-2 FOR 30 DEGREE MOUNTING PLATFORM FOR
BULKHEAD SUPPORTED EQUIPMENT.
FULLY ANNEAL ASSEMBLY AFTER WELDING.

FINISH MACHINE AFTER ANNEALING.

PIECE NO.12 IS NOT A PART OF THE FIXTURE. IT IS A TEMPLATE
HAVING A HOLE PATTERN IDENTICAL TO THE M1 SHOCK TEST
MACHINE PLATFORM.LOCATE ALL 1-i/16" DIA. HOLES FROM
SHOCK MACHINE PLATFORM.

ALL WELDS TO BE /2 INCH COMPLETELY AROUND EACH EDGE

TWO INCH DIAMETER HOLE SHALL BE TORCH CUT AFTER
WELDING. THE HOLE SHALL BE LOCATED NEAR THE CENTER
OF GRAVITY.

ALL EDGES AND CORNERS SHALL BE BROKEN SUITABLE FOR
HANDLING.

PARALLELISMSHALL BE MAINTAINED AT SURFACES "B'" AND
EDGES "A" WITHIN 1/32 INCH.

30° MOUNTING FIXTURE FOR TESTING
BASE MOUNTED EQUIPMENT ON
MEDIUM WEIGHT SHOCK TESTING
MACHINE.

FIGURE 10-1
28
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April 11, 2000 08:41:43



B 999990b 2023735 u4Ts WM

@
¢
p
VIEW X-X ‘t .
E

AN /@9
21
- 19
| s
455
SECTION CC(TYP)
]
+ f

@

I nformati on Handl i ng Services,
April 11, 2000 08:41:43



B 999990b 202373 334 WA

9 pRILL
/'6 49 - HOLES

__‘,
o
e
...{
N
—4
M = 4
[} -
[ 1]
1
' |1
* 8
0 1 ' 8
: TYP -
: ]
b
: : ; :
. h u -
TYP
: ' : ' SECTION 8-B(TYP) 7~ ' 0
; : { S
TEAETEIIITY Adeameeo- it P
3 3
g 2] 3
— o &
48* '~ I360 et
72 :

13380

I nformati on Handl i ng Services,
April 11, 2000 08:41:43



Nfj—

M 999990b 2023737 270 M

. MIL-C-0000mWVY)
TABLE XIV LIST OF MATERIAL ), %

Piece | SIZE LENGTH|  NO.
NO | ITEM ____INCHES INCHES | REQUIRE
|| H-eeam  GRIGEEEX | otz | 3 ]
2 | H-BEAM S9X e x 20-3/4 8
3 Dweram 39X ZREX | 20T
| @ H-BEAM 49X 238 X 82 2
5 remeam 898 GeS 1 e 2
|6 [ r-BEam GOSN REY° %2 | 2
|7 | heeam 50X GRS 45 !
8 | H-eeam  [GBXEGRESX | s0 2
| 9 | HBEAM ag; %,-5’8/3 x_ | vz i
| 0 | meeam 595 WS | eva) o
i T-BEAM g O %E—ja" | s |
2 | TBEAM 135 wee | 234 1 |
3 | Teeam 323 afe | 20%a| 2
14 CHANNEL Sggdégm_x e e
15 | PLATE 5/8 X 42 a2 '
16 | STIFFENER |3/8 X 80 15 2
7 | sTFFEnER  |aBx 5.2 | 1 | 4
18 | STIFFENER | 3/8 X 5-7a sia | a4
19 | STIFFENER | 3/8 X I-5/8 5-v2 | 24 |
20 | PAD 38 X 30 14-3/4| 2
21 | PAD 3/8X 30 10-3/4
22 | PAD 3/8X 30 8-/4
23 | PAD 3/8 X 30 6
24 PAD 3/8 X t-1/2 1-172 T2

\~" MATERIAL FOR PIEGE NUMBERS | THROUGH 14 SHALL BE IN ACCORDANCE WITH
TYPE A,GRADE M OF MIL-S-20166

&~ MATERIAL FOR PIECE NUMBERS 15 THROUGH 24 SHALL BE IN ACCORDANCE WITH
TYPE I,GRADE M OF MIL-S-1613

NOTES.
- UNLESS OTHERWISE SPECIFIED HEREIN OR IN THE INDIVIDUAL EQUIPMENT SPECIFICATION,

SURFAGE ROUGHNESS, AS ROLLED OR DRAWN PUNCH CUT OR MACHINED SHALL HAVE A
250 FINISH AND SHALL BE IN ACCORDANGE WITH MIL-STD-I0

THREADS SHALL BE IN ACCORDANCE WITH H 28 AND MIL-STD-9

UNLESS OTHERWISE SPECIFIED HEREIN OR IN THE INDIVIDUAL EQUIPMENT SPECIFICATION,
ALL FILLET WELDS SHALL BE 1/4 INCH

MACHINED SURFACES SHALL NOT BE PAINTED.

FABRICATION PROCEDURES AND INSPEGCTION STANDARDS FOR WELDING SHALL BE IN
ACCORDANCE WITH CLASS | OF MiL- W-21157 WELD SHALL BE THE MANUAL SHIELDED
ARG PROCESS USING WELDING ELEGTRODE TYPE TOI8 OF MIL-E-22200/1.

. STRESS RELIEF SHALL BE AT 1175°% 25°F FOR A MINIMUM OF 3 HOURS, THEN
THE FURNACE SHALL BE COOLED.

WELDING SYMBOLS SHALL BE AS SPECIFIED IN MIL-STD-19.

WELDING TERMS AND DEFINITIONS SHALL BE IN ACCORDANGE WITH MiL-STD-20.
. WELDED-JOINT DESIGNS SHALL BE AS SPECIFIED IN MIL-STD-22

0. DIMENSIONS AND TOLERANCES SHALL BE AS SPECIFIED IN MIL-STD-8.

I'l. THIS FIXTURE IS ATTACHED TO THE ANVIL PLATE OF THE MWSM BY MEANS OF SUPPORTS
SHOWN ON FIGURE 11 AND GLAMPS SHOWN ON FIGURE 12 .

nh NN

oo N O

30" MOUNTING FIXTURE FOR TESTING
BULKHEAD MOUNTED EQUIPMENT
ON MEDIUM WEIGHT SHOCK TESTING MAGHINE

FIGURE 10-2 ]
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&=}

__FE" (|

&SEE NOTE 2

K ol

|
8
SIDE VIEW

[ 1

5 ..
s NN
2
2

|

3.
I:)
\MAGHINE SURFAGE

23"
—%a

j NOTES
S I. MATERIAL SHALL BE STEEL.

" 2. ALL HOLES SHALL BE DRILLED TO
—4 A DIAMETER OF (-1/16 INCH DIAMETER.

3. TWO SUPPORTS SHALL BE REQUIRED.

4. FINISH SHALL BE 125.

5. WHEN TESTING EQUIPMENT ON THE 30° MOUNTING
FIXTURE (FIG. 10-2),THESE SUPPORTS ARE AT TACHED
TO THE MWSM ANVIL PLATE IN PLACE OF THE SHIPBUILDING

OR FABRICATED CHANNEL BASES SHOWN ON FIGURES
9-{ AND 9-2.

6. ATTACH THE 30" MOUNTING FIXTURE (FIG.10-2) TO THESE
SUPPORTS BY MEANS OF CLAMPS SHOWN ON FIGURE 12 .

PPORTS

JUNTING FIXTURE
MOUNTED EQUIPMENT (MWSM)

FIGURE I
3(
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}S FIGURE 12-4 TOP PLATE
N A
D — | ®

|
h— 5"
»-———*V‘—?'E ‘_..IN

| | ] ’
I ' I T ] RN
M7357 t L
1-010"

FIGURE 12-3 WASHER

SH7356 ,“_g
NOTES:

I. MATERIAL SHALL BE 4340 STEEL

2. TOLERANCES SHALL BE PLUS OR MINUS 0.010 INCH
3.NUMBER OF GLAMPS, WASHERS, STUDS, BLOCKS,

TOP PLATES, AND NUTS REQUIRED ARE AS FOLLOWS:

4- CLAMPS

8- WASHERS

8-STUDS

4-BLOCKS

4-TOP PLATES
8-1INCH-8NC ESNA NUTS

. 12 - CLAMPS

XTURE (F1G.10-2) 8 SUPPORTS

1385
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MIL-S~-9U1B(NAVY)
AMENDMENT - 3

18 September 1958
SUPERSEDING
Amendment - 2

19 December 1856

T

MILITARY SPECIFICATION
SHOCKPROOF EQUIPMENT, CLASS HI (HIGH-IMBACT) " - -

SHIPBOARD APPLICATION, TESTS FOR

This amendment forms a part of Military Speci-
fication I\—/IIT:-S-goIBm'KV Y), 9 April 1954, and
has been concurred in by all interested bureaus of
the Department of the Navy.

Page 1, paragraph 1.2.1, line 3: Delete ‘“4, 4. 1,2’ and substitute ‘“4. 4. 2°’.
Page 2, paragraph 2.1, under “MILITARY’’, insert the following:

‘““MIL-P-15024 - Plates, Identification-— Information and
Marking for Identification of Electrical{.
Electronic and Mechanical Equipment. *’

Page 3, paragraph 3. 1. 6: Delete and substitute:

“3.1.6 Equipment grades. - Equipment tested under this specification'shall
be grade I, O or III. Unless otherwise specified in the contract, purchase order
or individual equipment specification (see 6. 1), the equipment shall be grade 1.

“3.1.6.1 Grade 1. - Grade I equipment is defined as a design which will
continue to perform its principal functions (see 6. 1) throughout and after the
application of shock of established magnitude by standard Navy shock testing
machines, without the use of either external or internal resilient mountings.

““3.1.6.2 Grade Il. - Grade II equipment is defined as a design which will
continue to perform its principal functions (see 8. 1) throughout and after the appli-
cation of shock of established magnitude by standard Navy shock testing machines,
with¥he use of resilient mountings which may be external, internal, or both.

““3.1.6.3 Grade I. - Grade III equipment is defined as a design which will
continue to perform its principal functions (see 6. 1) throughout and after the applica-
tion of shock of established magnitude by standard Navy shock testing machines,
both without the use of either external or internal resilient mountings, and also
with the use of only external resilient mountings. ”’

THE REPUBLICAN PRESS, Hamilton, Ohio
April 2, 1959 500
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*ENDMENT - s

Page 3, paragraph 3. 3: Delete and substitute:

2.2 Marking. - Equipment which passes these tests shall be designated as follows:

¢3,.3.1 Notes for drawing. -

““This equipment has been accepted as meeting the class HI shock requirements
in accordance with Specification MIL-S-9801, of (date, by (procuring
actlvity or Government inspector) letter {tlle No.), of (date)
under the following conditions:

a. Type of mounting adapter used (i.e. 4A plate, 4C bracket,
30-degree mounting bracket, etc. )
b. Equipment grade (specify whlch and cover option in case of
grade
(1) Grade I - without the use of elther external or internal
resilient mountings.
(2) Grade II - with the use of resilient mountings which were
(external, internal, or both),
(3} Grade I - without the use of either external or internal
resilient mountings and also with the use of only external
resilient mountings. *’

¢¢3. 3. 2 Identification plates. -

“3,3.2. 1 The Navy class HI shockproof designation may be placed upon the identification plate of the
equipment only after specific bureau or agency acceptance: this acceptance may be based on the results
of inspector-witnessed factory tests.

443 3 2.2 In the absence of post-shock test examination and corrective measures specified In the
applicable purchase or equipment specification, articles which are to be shock-tested and retalned by the
Government shall be provided with identification plates having the same information as those in the lot
from which the test samples are taken. In addition, the test samples shall be provided prlor to the test
with distinctive identification plates, adjacent to the regular ldentlfication plates, which shall have the
followlng wording in light letters on a red background:

“CAUTION
Substandard Unit

Unit has been class HI shock tested and posslbly damaged. To be used only at
specific direction of bureau or agency concerned

¢13,3,3 Parent equipmeant. - For type II when using external mounts and type III, the Government
stock number of the intended mount shall be indicated at a location adjacent to each mount. The marking
may be accomplished by a separate plate conforming to Specification MIL-P-16024. This marking shall
read as follows: ‘“‘Mount No. (Government Stock No.) only is to be used to this locatlon.”"”’

Page 8, paragraph 4. 4. 5.2: Delete and substitute:

<4 4.5,2 When a test sample has satisfactorily passed the shock test and is to be retalned by the
Government, the manufacturer shall thoroughly inspect the sample and correct all minor damage which
may have occurred during the test. In addition, post-shock test examination and corrective measures as
specified in the applicable purchase or equipment specification shall be performed. The tested sample
shall then be dellvered to the Government lnspector for dispostlon as directed by the bureau or agency
concarned.”’

Page 2
of 3 pages
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MIL-S-801B(NAVY)
AMENDMENT - 3

Page 6, paragraph 4.5: Delete and substitute:
*4,¢ Test records, -

4.5 1 Tests at a commercial facility. -

““4,5.1.1 Form.- The results of shock tests shall be recorded on form NAVEXOS 3373. A copy
of the completed form shall be submitted by the testing facility to the Government inspector.

““4.5.1.2 Acceptance. - If the equipment passes the class HI shock test satisfactorily, including the
post-shock test examination, as determined by the Government inspector, he may accept the equipment as
far as shock is concerned or refer action to the procuring activity. A copy of the Government Inspector’s
action, along with a copy of the test report, will be forwarded to the procuring activity.

““4.5.1.3 Rejection. - If the equipment fails to pass the class HI shock test satisfactorily, Including
the post-shock test examination, as determined by the Government inspector, the Inspector shall so advise
the manufacturer. The manufacturer shall then inform the procuring activity via the Government Inspector
as to the proposed design changes which will correct the deficiencies. In certaln cases the procuring
activity may decide to accept the equipment as HI shockproof on the basis of the corrective design changes
instead of requiring retest.

‘“4,5. 2 Inspection tests at a Government laboratory. -

44,5, 2.1 Form. - The results of the class HI shock tests shall be reported in accordance with
Chapter 4 of Publication NAVSHIPS 250-350.

“4.5.2.2 Acceptance.- The requirements of 4.5. 1. 2 shall apply.
““4.5.2.3 Rejection. - The requirements of 4. 5. 1. 3 shall apply.

““4.5. 3 Qualification tests at a Government laboratory. -

“4.6.3.1 Form.- The requirements of 4. 5. 2. 1 shall apply.

““4,5.3.2 Acceptance ang rejection. - The procedure for acceptance and rejection shall be specified
by the bureau or agency concerned.”’

Page 7, paragraph 6, 1: Add:
‘‘(k) Equipment grade (see 3.1.6)."
Page 7, paragraph 6. 3: Delete.
Page 8, last line: Delete ‘S,
Custodian: Preparing actlvity:

Navy - Bureau of Ships Navy - Bureau of Ships
(Project X999-00123h)

Page 3
of 3 pages
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MIL-S-901B(NAVY)
9 APRIL 1954
SUPERSEDING
MIL-S-901A

5 JANUARY 1952

hayt.eud
Santa Barbara
Library g

MILITARY SPECIFICATION

SHOCKPROOF EQUIPMENT, CLASS HI (HIGH-IMPACT),
SHIPBOARD APPLICATION, TESTS FOR

411 interested Bureaus of the Nauvy Department Rave concurred in the use of this
speclification.

1. SCOPE

1.1 Scope.- This specitication covers the methods to be followed in conducting required high-impact
shock tests on equipment for use on Naval vessels. These tests will be conducted for the purpose of

determining the suitability of the equipment as regards the effects of severe shock liable to be incurred in
wartime service.

1.2 Classification. - Tests for class HI shockproof equipment shall be of the following types as speci-
fied in the contract or order, or equipment specification (see 6. 1):

Type A - For completely assembled apparatus (see 3.1.1).
Type B - For subassemblies (see 3.1.2).
Type C - For individual devices (see 3.1.3).

1.2.1 Weights. - The equipment shall be classified for the purpose of test as follows (see 6.1):

Light - Approximately 250 pounds and beiow (see 4.4.1.2).
Medium - Approximately 250 pounds to approximateiy 4, 500 pounds (see 4.4.1.2).
Heavy - Above approximately 4, 500 pounds.

THE REPUBLICAN PRESS, Hamilton, Ohio
April 22, 1959 300
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2. APPLICABLE DOCUMENTS

2.1 The following specifications and drawings, of the issue in effect on date of invitation for bids, form
a part of this specification:

SPECIFICATIONS

MILITARY
MIL-B-857 - Bolts, Nuts, Studs, and Tap Rivets (and Material for Same).
MIL-P-15035 - Plastic-Material, Laminated, Thermosetting: Sheets,
Cotton-Fabric-Base, Phenolic-Resin.

NAVY DEPARTMENT
General Specifications for Inspection of Material.

DRAWINGS

BUREAU OF SHIPS
10-T-2145-L - Shock-Testing Machine.
NO807-655947 - HI Shock-Testing Machine, Medium-Weight, Outline
Thirty Sheets.

(Copies of specifications, standards, drawings, and publications required by contractors in connection
with specific procurement functions should be obtained from the procuring agency or as directed by the
contracting officer.)

3. REQUIREMENTS
3.1 Definitions. -

3.1.1 Type A.- The type A test is the preferred type of test and should be specified whenever a testing
machine of sufficent capacity to handle the completely assembled apparatus isavailable.

3.1.2 Type B.- The type B test should be specified only in those cases when a testing machine of suf-
ficient capacity to handle the completely assembled apparatus is not available. The type B test is applicable
to subassemblies of a complete device; for example, the rotor of a motor or generator, the throttle trip
valve and associated overspeed trip mechanism of a turbine, the lamp of a searchlight, or a single cubicle
of a switchboard unit containing several draw-out circuit-breakers. Inasmuch as the type B test applies to
subassemblies having specific applications, the approval under this test will be limited to the specific appli-
cation.

3.1.3 Type C.- The type C test has wide application to the testing of numerous individual devices
1aving a variety of shipboard applications. The type C test is intended to apply to individual devices such as
nstruments, circuit-breakers, controller components, motors, resistors, rheostats, relays, meters, tur-
bines, and other devices that may be employed in a variety of applications with the result that the method of
mounting in service may vary widely, depending upon the application. A device approved under the
type C test may be applied in an accepted manner aboard ship, subject to any limitations specified in the
approval letter. An apparatus which is composed entirely of components which have satisfactorily passed
the type C test may not require either the type A or B test, subject to approval of the assembly and mounting
details of the components and supporting structure by the Government inspector and the bureau or agency
concerned.

3.1.4 Medium-weight. - The 4, 500-pound limit for thé medium-weight classification is based on a
weight of mounting platform of 1, 100 pounds for the medium-weight shock-testing machine. Equipment of
greater weight should be classified as medium-weight equipment, when the total weight of equipment plus
mounting does not exceed 5, 600 pounds.

3.1.5 Heavy-weight. - Equipment in the ‘‘heavy” classification will be given the type A test when Navy
standard testing machines are available for this purpose.

2
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3.1.8 Shockproof equipment. - Shockproof equipment is defined as a design which will continue to
perform its principal functions (see 6.1) throughout and after the application of shock of established mag-
nitude by standard Navy shock testing machines. Equipment whose satisfactory performance under shock
is dependent upon shockmountings which are either an integral or nonintegral part of the equipment shall
not be considered as shockproof. This restriction applies primarilyto shockmounts which require main-
tenance and are subject to deterioration.

3.2 Basis of acceptability. - Acceptability will be contingent upon the equipment withstanding the
shock resulting from the test specified in 4. 4. During or subsequent to the test the apparatus shall not fail
to perform its principal functions. Failure to perform its principal functions is defined as failure of the
tested apparatus to function satisfactorily as specifically defined for the particular apparatus in the speci-
fication covering the equipment, the contract, or order, as applicable. None of the parts or objects shall
become detached from the apparatus. Eguipment mounting bolts shall not fail nor show appreciable loosen-
ing due to stretching. Minor chipping of parts such as plastic knobs and cases and minor distortion of parts
will be permitted where such chipping or distortion cannot in any manner impair the operation of any parts.
The apparatus shall not require any attention or adjustment or replacement of parts to enable it to perform
its principal functions during and after each blow of the test.

3.3 Marking. - Equipment which passes these tests shall be designated as follows:

Notes for drawings. -

This equipment has been accepted as Navy class HI shockproof equipment
(Spec. MIL-S-901) by (bureau or agency) letter .

This equipment has been successfully tested for Navy class HI shock
(Spec. MIL-S-901), at the place of manufacture, as reported by
Inspector of Material letter . Bureau or agency
acceptance not yet granted.

Identification plates. -

The Navy class HI shockproof designation may be placed upon the
identification plate of the equipment only after specific bureau or
agency acceptance; this acceptance may be based on the results of
inspector-witnessed factory tests.

Articles which are to be shock-tested and retained by the Government
shall be provided with identification plates having the same information
as those in the lot from which the test samples are taken. In addition, the
test samples shall be provided prior to the test with distinctive identifica-
tion plates, adjacent to the regular identification plates, which shall have
the following wording in light letters on a red background:

CAUTION
Substandard Unit

Unit has been class HI shock tested and possibly damaged. To be used only
at specific direction of bureau or agency concerned

3.4 Workmanship. - The workmanship shall be such as to insure satisfactory operation under condi-~
tions of class HI mechanical shock as specified herein.

4. QUALITY ASSURANCE PROVISIONS

4.1 Standatd Navy shock-testing machines.- The shock-testing machine for light-weight equipment
shall be constructed in accordance with Drawing 10-T-2145-L as shown on figure 1. The shock-testing
machine for medium weight equipment, shown on figure 2, shall be constructed in accordance with Draw-

ing NOB07-6855947. For heavy equipment the shock-testing machine shall conform to the requirements to
be developed for this machine.

1175

I nformati on Handl i ng Servi ces,
April 11, 2000 08:41: 43



B 9999906 2023748 05 WA

MIL-S-801B(NAVY).

4.2 Types of assemblies. -

4.2.1 Completely assenibled apparatus (type A).- The completely assembled apparatus to be tested
shall be mounted on the shock machine in 2 manner simulating the most severe (as regards shock) method
that will be used aboard ship. (See 4.3.) This mounting is generally specified in the specification covering
the equipment. The mounting feet, bolt holes, or other means provided for securing the apparatus when
installed on shipboard, shall be used in mounting the apparatus for the shock test.

4.2.2 Subassemblies (type B). - .The subassemblies shall be mounted in a manner which is approved
as being dynamically equivalent to the mounting provided when they are assembled to form the complete
apparatus. (See 3.1.2.)

4.2.3 Individual devices (type C). - Individual devices shall be subjected to shock tests only if they
will have general applications. Such devices shall be mounted on the test machine, using the normal
mounting provisions of the device. (See 3.1.3.)

4.3 Methods of mounting. -

4.3.1 Light-weight equipment. - The shock machine for light-weight equipment is provided with the
anvil plate shown on figure 3, Unless otherwise specified in the contract or order, or the equipment speci-
fication, the apparatus to be tested shall be mounted by means of standard mountings, the plans for which
are shown on figures 4A, 4C, 6D (sheets 1 and 2), and 6E.

4.3.1.1 An item of equipment that has passed the shock test when mounted on figure 4A or 4C mounting,
as appropriate, need not be retested for applications where the figure 6E mounting would ordinarily be
required. For example, a switch that has passed tests on the figure 4A or 4C mounting need not be retested
on the 8E mounting if it is to be utilized as a controller component. When an item of equipment has passed
shock tests mounted on the figure 6D or 8E mounting, it shall be limited to applications for which these
mountings are appropriate. Where a specific test mounting is designated in the particular equipment speci-
fication, that mounting shall be utilized in all instances unless exception is made by the bureau or agency
concerned.

4.3.1.2 When the equipment has been mounted for a test upon a standard mounting, its position upon
the standard mounting shall not be changed during the course of the test.

4.3.1.3 There shall be no variation in the construction of these standard mountings without specific
approval- of the bureau or agency concerned. In the event that none of the standard mountings can be utilized
for a particular piece of equipment, or if there is some doubt as to which mounting is applicable, the bureau
or agency concerned shall be consulted to determine an appropriate mounting. It is the intent of these
standard mountings to appropriate the actual rigidity encountered aboard ship in the utilization of the parti-
cular equipment.

4.3.1.4 Mounting bolts for fastening the ecjuipment shall conform to type A or B, class B of Specifica-
tion MIL-B-857.

4.3.2 Medium-weight equipment. - The shock machine for testing medium-weight equipment is shown
on figure 2. The equipment shallbe attached to the anvil table of the machine by means of a standard mounting
platform specified herein, or a mounting adaptor satisfactory to the bureau or agency concerned. In general,
the adaptor should provide a stiffness approximately equivalent to the most rigid mounting on which the
equipment would normally be placed aboard ship. In no case shall the equipment be mounted directly to the
anvi] table. The standard mounting platform shown on figure 7A is approved for use where applicable; how-
ever, mounting adaptors differing from figure 7A shall be used where specified in the equipment specifica-
tion, contract or order. Mounting bolts for fastening the equipment shall conform to type A or B, class B
of Specification MIL-B-857.

4.3.3 Heavy equipment. - For heavy equipment, the method of mounting shall conform to the require-
ments to be developed for such method.
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4.4 Test procedure. - The apparatus or equipment shall be tested in each of its principal operating
conditions subject to shock in service; for example, motors shall be tested running at rated speed and at
standstill, and contactors shall be tested in the open and closed position. Unless otherwise specified in the
contract or order or the equipment specification, the procedure shall be as follows:

4.4.1 For light-weight equipment. -

4.4.1.1 A total of nine blows shall be applied, employing the machine shown on figure 1. Three blows
shall be applied parallel to each of three principal axes of the apparatus being tested, the three blows for
each direction to be with heights of hammer drop of 1 foot, 3 feet, and 5 feet. For light-weight equipment
having two or more electrical or mechanical operating conditions (for example, circuit-breakers and
switches), the nine blows shall be delivered for each condition; separate items of equipment may be sub-
mitted for each series of nine blows if desired by the manufacturers.

4.4.1.2 Equipment within the range of 250 to 400 pounds may be tested on the light-weight machine if
specified by the bureau or agency concerned (see 6.1). Requests for class HI shock tests on equipment in
this weight range shall indicate whether tests are desired on the light or medium-weight machine. A note
shall also be incorporated on the applicable plan indicating the shock machine utilized.

4.4.2 For medium-weight equipment. - The tests shall be made on the medium-weight shock machine
shown on figure 2, and a total of six blows shall be applied to the equipment. The six blows shall consist

of three groups of two blows each. For each group, the height of hammer drop and the initial up travel of
the anvil table shall be as shown in table I.

4.4.3 For heavy-weight equipment. - Procedure will be established when the testing machine becomes
available.

4.4.4 General. -

4.4.4.1 Unless otherwise approved by the bureau or agency concerned, electrical circuits at rated
voltage values (and rated current, when practicable) for the equipment under test shall be established during

the test and records made by suitable means of both ‘“make’’ and ‘‘break’’ in the circuit which can be
attributed to shock.

Table I - Height of hammer drop, feet.

Group number ---===c==c=u- I I 111 :
. Number of blows-====caaau- o2 2 2 :
. Anvil table travel, inches--- 3 3 1-1/2
*  Total weight on anvil table, ° : : :
: pounds: . . : H
: 250 - 1, 000 *0.75 ¢ 1.7 ¢ 1.7 ¢
: 1, 000 - 2, 00U 1.0 * 20 ¢ 20 ¢
: 2, 000 - 3,000 1,26 ¢ 2.26 ¢ 2.25 ¢
: 3,000 - 3,500 1,6t 25 ¢ 25
: 3, 500 - 4,000 Y1.75 ¢ 2.75 ¢ 2.7 ¢
: 4,000 - 4,200 2.0 ' 8.0 : 3.0 :
: 4,200 - 4,400 P20 ¢ 3.25 ¢ 3.2 ¢
: 4,400 - 4,800 20 ! 86 < 385
: 4,600 - 4,800 2,25 ¢ 3.7 ¢ 3.7 ¢
; 4,800 - 5,000 © 2.26° 40 * 40 ¢
: 5, 000 - 5, 200 * 2.6 ' 4.5 : 4.5 :
: 5, 200 - 5,400 2.5 * 50 ¢ BO ¢
: 5, 400 - 5,800 ¢ 2.5 . 5.5 : 5.5

I

Note 1. - Total weight onanviltable isthe sum of equipment weight
plus weight of mounting.
Note 2. - The height of hammer drop shall be measured by means of the
existing markings onthe scale of the machine, nocorrections
being made for the added anvil table travel for the blows of 5
groups I and II.
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4.4.4.2 Cable, bus, pipe, or shaft connections to the apparatus under test shall be sufficiently
flexible to prevent attenuation of the shock imparted tothe apparatusby the test machine.

4.4.4.3 All mounting bolts of the apparatus and shock-machine mounting shall be tightened before
each test blow is delivered.

4.4.4.4 The motion of the equipment under test shall be recorded for each blow in each direction,
when and as specified by the bureau or agency concerned.

4.4.4.5 The overall dimensions, the weight, and the approximate location of the center of gravity of
the equipment, together with a sketch of the method of mounting on the shock-testing machine, shall be
recorded.

4.4.4.6 The test report shall include detailed descriptions of any damage incurred after each blow,
and, where practicable, photographs showing the damage incurred should supplement this description.
Also copies of the records obtained under 4.4.4.1, 4.4.4.4, and 4. 4. 4.5 shall be included in the report.

4.4.4.7 After completion of the shock test the apparatus or equipment shall be given suitable tests to
determine whether or not it performs its principal functions as specified in 3. 2. When applicable, the
equipment or apparatus shall be subjected to a dielectric test consisting of a 1-minute application of an
alternating-current voltage having a value of 65 percent of the dielectric test voltage specified in the equip-
ment specification or the contract or order. No insulation breakdown shall occur. For equipment on
which hydraulic pressure tests are required to determine conformance with 3. 2, such tests shall be made
at the pressure specified for routine tests in the equipment specification.

4.4.5 Disposition of shock-tested equipment. -

4.4.5.1 Because of possible damage sustained during the shock test, articles subjected to the high-
impact shock test will not be acceptable either as a whole or as a part assembled with other nontested
articles to form a unit of equipment, and shall be discarded unless retained by the Government under the
terms of the contract or order as specifically authorized by the burean or agency concerned.

4.4.5.2 When a test sample has satisfactorily passed the shock test and is to be retained by the
Government, the manufacturer shall thoroughly inspect the sample, correct all minor damage which may
have occurred during the test, and then deliver the tested sample to the Government inspector for disposi-
tion as directed by the bureau-or agency concerned.

4.5 Test records. - Shock tests performed at the manufacturer’s plant shall be recorded on

form NAVEXGCS-3373 (see 6. 4).

4.8 Inspection procedures.~ For Naval purchases, the general inspection procedures shall be in
accordance with General Specifications for Inspection of Material.

5. PREPARATION FOR DELIVERY
5.1 There are no packaging, packing, and marking requirements applicable to this specification.
8. NQTES

8.1 Ordering data.- Procurement documents should specify the following, when the equipment is
required to be Navy class HI shockproof:

(a) Title, number, and date of this specification.

(b) The required type of shock test. (See 1.2.)

(¢) The weight designation of the shock test and the shock machine to be employed if the
equipment weight range is 250 to 400 pounds (see 1.2.1 and 4.4.1. 2).

(d) Principal functions of the equipment or apparatus. (See 3.1.8.)

(e) A definition of ““failure to perform principal functions.’’ (See 3.2.) Permissible
minor adjustments which may be made either during or at the conclusion of the
shock test.
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(f) Description or designation of acceptable method of mounting the equipment on the
shock-testing machine for test. (See 4.3.)

(3) Exceptions to this specification, if any.

(h) The place at which the shock test will be conducted, that is, at a Government

laboratory designated by the bureau or agency concerned or at the place of manu-
facture, or at both.

(i} The number of individual articles from each manufacturing lot to be tested.
(5) Disposition of shock tested samples. (See 4.4.5.)

6.2 General information. -

8.2.1 The following information is listed herein for the assistance of the designer and, in those cases
where equipment cannot be shock tested, for the assistance of the Government agency approving drawings
prior to manufacture:

(a) The deflection of semi-rigid parts under shock is quite large and accordingly
there should be ample clearances to prevent electrical short circuits and
impact damage.

(b) Desirable material properties are strength, ductility, and, in some cases,
low density. Undesirable properties are brittleness, low impact resistance,
and high notch sensitivity.

(c) In the application of material, ample cross sections should be provided and
factors causing stress concentration such as sharp corners and sudden
changes in cross section should be avoided.

(d) In the design of mechanisms (for example, voltage regulators and relays) well
constructed elastic hinges or shafts and bearings are preferred to knife-edge
pivots.

(e) Riveted joints, or screws and boits with heads formed by extreme cold-working
should not be used. When bolted joints are employed, the bolts should have a
minimum clearance in the holes; or dowels should be used. Welded and brazed
joints are the most satisfactory.

(f) Levers, linkages and other moving parts of mechanisms should be balanced
(either individually or in groups), whenever practicable, in order to reduce
the tendency to maloperation under shock.

6.2.2 This specification is very general, so as to cover the entire field of shipboard equipment and
apparatus, except certain electronic and navigational equipment for which other specifications are appli-

cable. In order to apply this specification properly, it is necessary to specify separately, describe, or
define the features enumerated in 6. 1.

6.2.3 Equipment approved on the basis of the previous edition of this specification will retain approval
until such time as tests on the basis of this edition proved the equipment to be unsatisfactory.

6.3 Enlarged copies of figures 4A, 4C, 6D, 6E, and 7A will be supplied by the Bureau of Ships upon
request.

6.4 Test record. - The applicable test record form is NAVEXOS-3373, Factory Test Record, Class HI
Shock. Pads of these forms may be obtained upon application to the Government inspector, except that
activities of the Armed Forces should make application to the Comrmanding Officer, Naval Supply Depot,
Scotia 2, N.Y. When requesting pads, refer to both the title and number. (See 4. 5.)

6.5 Superseding documents. - The superseded, Navy Specification number is 66S3.
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Patent notice. - When Government drawings, specifications, or other data are used for any purpose
other than in connection with a definitely related Government procurement operation, the United States
Government thereby incurs no responsibility nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied the said drawings, specifications, or other
data is not to be regarded by implication or otherwise as in any manner licensing the holder or any other
person or corporation, or conveying any rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Custodian;

Navy - Bureau of Ships
Other interest:

Navy - OrS
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-S-901A
_AMENDMENT 1
23 APRIL 1952

SHOCKPROOF EQUIPMENT, CLASS HI (HIGH-IMPACT),

Page 5, paragraph 4.6: Delete and substitute:

SHIPBOARD APPLICATION, TESTS FOR

This amendment forms a part of Military Specification MIL-S-901A, 5 January
1952, and was approved by the Departments of the Army, the Navy, ond
the Air Force for use of procurment services of the respective Departments.

“4.6 Test records.—Shock tests performed at the manufacturer’s plant

shall be recorded on form NAVEXO0S-3373 (see 6.4).”

Custodian: .
Navy-—Bureaun of Ships

Other interest:
Navy—OrS
Air Forece. :

983339—52—(454)
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5 JANUARY 1952

SUPERSEDING
MIL-S-901 (SHIPS)
. ~# 15 November 1949

SHOCKPROOF EQUIPMENT, CLASS HI (HIGH-IMPACT),
SHIPBOARD APPLICATION, TESTS FOR

This specification was approved by the Depariments of the Army, the Navy, and
the Air Force for use of procurement services of the respective Departments

1. SCOPE

1.1 Scope.—This specification covers the
methods to be followed in conducting required
high-impact shock tests on equipment for use
on Naval vessels, These tests will be con-
ducted for the purpose of determining the
suitability of the equipment as regards the
effects of severe shock liable to be incurred in
wartime service.

1.2 Classification.—Tests for class HI
shockproof equipment shall be of the following
types as specified in the contract or order, or
equipment specification (see 6.1):

Type A—For completely assembled appa-
ratus (see 3.1.1).
Type B—For subassemblies (see 3.1.2).
. Type C—For individual devices (see 3.1.3).

1.2.1 Weights—The equipment shall be
classified for the purpose of test as follows (see
6.1):

Light—Approximately 250 pounds and
below (see 4.5.1.2).

Medium—Approximately 250 pounds to
approximately 4,500 pounds (see 4.5.1.2).

Heavy—Above approximately 4,500
pounds.

2. APPLICABLE SPECIFICATIONS,
STANDARDS, DRAWINGS, AND PUBLICA-
TIONS :

2.1 The following specifications and draw-
ings, of the issue in'effect on date of invitation
for bids, form a part of this specification:

SPECIFICATIONS
MiTArY
MIL~P-14—Plastic-Materials, Molding,
and DPlastic-Parts, Molded:
Thermosetting. -

9562175—52—No. 538

MIL-B-857—Bolts, Nuts, Studs, and Tap
Rivets (and Material for
Same).

MIL-P-15035—Plastic-Material, Lamina-
ted, Thermosetting: Sheets,
Cotton-Fabric-Base, Pheno-
lic-Resin.

Navy DEPARTMENT
General Specifications for Inspection of
Material.

DRAWINGS

BUREAU oOF SHIPS
10-T-2145-L—Shock-Testing Machine.
NO807-655947—HI Shock-Testing Ma-

chine, Medium-Weight, Out-
line Thirty Sheets.

(Copies of specifications, standards, and drawings

required by contractors in connection with specific
procurement functions should be obtained from the

procuring agency or as directed by.the contracting
officer.)

3. REQUIREMENTS

3.1 Definitions.—

3.1.1 Type A.—The type A test is the pre-
ferred type of test and should be specified
whenever a testing machine of sufficient
capacity to handle the completely assembled
apparatus is available.

3.1.2 Type B.—The type B test should be
specified only in those cases when a testing
machine of sufficient capacity to handle the
completely assembled apparatus is not avail-
able. The type B test is applicable to sub-
assemblies of a complete device; for example,
the rotor of a motor or generator, the throttle
trip valve and associated overspeed trip mech-
anism of a turbine, the lamp of a searchlight,
or a single cubicle of a switchboard unit con-

1
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taining several draw-out c]rcmt«-breakers In-
asmuch as the type B test*applies ‘to - sub-
assemblies having specific applications, the
approval under this test will be limited to the
specific application.

3.1.3 Type C—The type C test has wide
application to the testing of numerous indi-
vidual devices having a variety of shipboard
applications. The type C test is intended to
apply to individual devices such as instruments,
circuit-breakers, controller components, mo-
tors, resistors, rheostats, relays, meters, tur-
bines, and other devices that may be employed
in a variety of applications with the result that
the method of mounting in service may vary
widely, depending upon the application. A
device approved under the type C test may be
applied in an accepted manner aboard ship,
subject to any limitations specified in the ap-
proval letter. An apparatus which is composed
entirely of components which have satisfac-
torily passed the type C test may not require
either the type A or B test, subject to approval
of the assembly and mounting details of the
components and supporting structure by the
Government inspector and the bureau or agency
concerned. .

3.1.4 Medium-weight. — The 4,500 - pound
limit for the medium-weight classification is
based on a weight of mounting platform of
1,100 pounds for the medium-weight shock-
testing machine. Equipment of greater weight
should be classified as medium-weight equip-
ment, when the total weight of equipment plus
mounting does not exceed 5,600 pounds.

3.1.5 Heavy-weight—E quipment in the
“heavy”’ classification will be given the type A
test when Navy standard testing machines are
available for this purpose.

3.1.6 Shockproof  equipmeni—Shockproof
equipment is defined as a design which will
continue to perform its principal functions (see
6.1) throughout and after the application of
shock of established magnitude by standard
Navy shock testing machines. Equipment
whose satisfactory performance under shock is
dependent upon shock mountings which are
either an integral or nonintegral part of the
equipment shall not be considered as shock-
proof. This restriction applies primarily to

MIL-S-901A
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~shock moéunts which require maintenance and

are subject to deterioration.
' 3.2 Material.—

3.2.1 Steel and copper-base alloysTare the
preferred materials for noninsulating parts, and
laminated cloth reinforced plastics the pre-
ferred material for insulating parts. Cast iron
shall not be used as a material of construction.
Molded plastic-materials should be judiciously
employed: when used, CFI types or an equiva-
lent impact strength MFI type as specified in
Specification MIL-P-14 should be employed
wherever practicable. Except in cases where
the specification covering the equipment being
shock-tested so permits or where specific bureau
or agency approval has been granted, ebony
asbestos, porcelain, glass die castings, zinc
castings, cast and wrought aluminum, and all
other materials of low strength and ductility
shall not be used in class HI equipment.

3.2.2 The final acceptance of the material
will, in all cases, be contingent upon satisfactory
performance under the shock test at the speci-
fied testing activity. The material shall be
such as to insure satisfactory operation under
conditions of class HI mechanical shock as
specified hereinafter.

3.3 Basis of acceptability.—Acceptability
will be contingent upon the equipment with-
standing the shock resulting from the test
specified in 4.5. During or subsequent to the
test the apparatus shall not fail to perform its
principal functions. Failure to perform its
principal functions is defined as failure of the
tested apparatus to function satisfactorily as
specifically defined for the particular apparatus
in the specification covering the equipment, the
contract, or order, as applicable. None of the
parts or objects shall become detached from
the apparatus. Equipment mounting bolts
shall not fail nor show appreciable loosening
due to stretching. Minor chipping of parts
such as plastic knobs and cases and minor dis-
tortion of parts will be permitted where such
chipping or distortion cannot in any manner
impair the operation of any parts. The appa-
ratus shall not require any attention or adjust-
ment or replacement of parts .to enable it to
perform its principal functions during and
after each blow of the test.

S N : S
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3.4 Marking.—Equipment which passes
these tests shall be designated as follows:
Notes for drawings.—

"~ This equipment has been accepted as
Navy class HI shockproof equipment
(Spec. MIL-S-901) by (bureau or
agency) letter |

This equipment has been successfully
tested for Navy class HI shock (Spec.
MIL-S-901), at the place of manufac-
ture, as reported by Inspector of Material
letter Bureau or
agency acceptance not yet granted.

Name-plates.—

The Navy class HI shockproof designation
may be placed upon the name-plate of
the equipment only after specific bureau
or agency acceptance; this acceptance
may be based on the results of inspector-
witnessed factory tests.

Articles which are to be shock-tested and
retained by the Government shall be
provided with name-plates having the
same information as those in the lot
from which the test samples are taken.
In addition, the test samples shall be
provided prior to the test with distinc-
tive name-plates, adjacent to the regular
name-plates, which shall have the fol-
lowing wording in light letters on a red
background:

CAUTION

Substandard Unit

Unit has been class HI shock tested and
possibly damaged. To be used only at
specific direction of bureau or agency
concerned

3.5 Workmanship.—The workmanship shall
be such as to insure satisfactory operation under
conditions of class HI mechanical shock as
specified herein.

4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

4.1 Inspection procedures.—For Naval pur-
chases, the general inspection procedures shall
be in accordance with General Specifications for
Inspection of Material.

llg,

MIL-S-901A

4.2 Standard Navy shock-testing ma-
chines.—The shock-testing machine for light-
weight equipment shall be constructed in
accordance with Drawing 10-T-2145-L asshown
on figure 1. The shock-testing machine for me-
dium weight equipment, shown on figure 2, shall
be constructed in accordance with Drawing
NO807-655947. For heavy equipment the
shock-testing machine shall conform to the re-
quirements to be developed for this machine.

4.3 Types of assemblies.—

4.3.1 Completely assembled apparatus (type
A) —The completely assembled apparatus to
be tested shall be mounted on the shock ma-
chine in a manner simulating the most severe
(as regards shock) method that will be used
aboard ship. (See 4.4.) This mounting is
generally specified in the specification covering
the equipment. The mounting feet, bolt holes,
or other means provided for securing the appa-
ratus when installed on shipboard, shall be used
in mounting the apparatus for the shock test.

4.3.2 Subassemblies (type B)—The subas-
semblies shall be mounted in 8 manner which is
approved as being dynamically equivalent to the
mounting provided when they are assembled
to form the complete apparatus. (See 3.1.2.)

4.3.3 Individual devices (type C)—Indivi-
dual devices shall be subjected to shock tests

only if they will have general applications.

Such devices shall be mounted on the test
machine, using the normal mounting provisions
of the device. (See 3.1.3.)

4.4 Methods of mounting.—

4.4.1 Lightweight equipment—The shock
machine for Lightweight equipment is provided
with the anvil plate shown on figure 3. Unless
otherwise specified in the contract or order, or
the equipment specification, the apparatus to
be tested shall be mounted by means of standard
mountings, the plans for which are shown on
figures 4A, 4C, 6D (sheets 1 and 2), and 6E.

44.1.1 An item of equipment that has
passed the shock test when mounted on figure
4A or 4C mounting, as appropriate, need not
be retested for applications where the figure 61
mounting would ordinarily be required. For
example, a switch that has passed tests on the
figure 4A or 4C mounting need not be retested
on the 6E mounting if it is to be utilized as a
controller component. When an item of equip-

3

I nformati on Handl i ng Servi ces,
April 11, 2000

08:41: 43



B 9999906 20237L7 TOA HE

MIL-S-901A

ment has passed shock tests mounted on the
figure 6D or 6E mounting, it shall be limited to
applications for which these mountings are
appropriate. Where a specific test mounting
is designated in the particular equipment
specification, that mounting shall be utilized in
all instances unless exception is made by the
bureau or agency concerned.

4.4.1.2 When the equipment has been
mounted for a test upon a standard mounting,
its position upon the standard mounting shall
not be changed during the course of the test.

4.4.1.3 There shall be no variation in the
construction of these standard mountings
without specific approval of the bureau or
agency concerned. In the event that none of
the standard mountings can be utilized for a
particular piece of equipment, or if there is
some doubt as to which mounting is applicable,
the bureau or agency concerned shall be con-
sulted to determine an appropriate mounting.
It is the intent of these standard mountings to
appropriate the actual rigidity encountered
aboard ship in the utilization of the particular
equipment.

4.4.1.4 Mounting bolts for fastening the
equipment shall conform to type A or B, class
B of Specification MIL-B-857.

4.4.2 Medium~weight equipmeni.—The shock
machine for testing medium-weight equipment
is shown on figure 2. The equipment shall be
attached to the anvil table of the machine by
means of a standard mounting platform speci-
fied herein, or a mounting adaptor satisfactory
to the bureau or agency concerned. In general,
the adaptor should provide a stiffness approxi-
mately equivalent to the most rigid mounting
on which the equipment would normally be
placed aboard ship. In no case shall the equip-
ment be mounted directly to the anvil table.
The standard mounting platform shown on
figure 7A is approved for use where applicable;
however, mounting adaptors differing from
figure 7A shall be used when specified in the
equipment specification, contract or order.
Mounting bolts for fastening the equipment
shall conform to type A or B, class B of Speci-
fication MIL-B-857.

4.4.3 Heavy equipment.—For heavy equip-
ment, the method of mounting shall conform

4 /
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to the requirements to be developed for such
method.

4.5 Test procedure.—The apparatus or
equipment shall be tested in each of its principal
operating conditions subject to shock in service;
for example, motors shall be tested running at
rated speed and at standstill, and contactors
shall be tested in the open and closed position.
Unless otherwise specified in the contract or
order or the equipment specification, the pro-
cedure shall be as follows:

4.5.1 For lightweight equipment.—

4.5.1.1 A total of nine blows shall be applied,
employing the machine shown on figure 1.
Three blows shall be applied parallel to each
of three principal axes of the apparatus be-
ing tested, the three blows for each direction
to be with heights of hammer drop of 1 foot,
3 feet, and 5 feet. For lightweight equipment
having two or more electrical or mechanical
operating conditions (e. g., circuit breakers
and switches), the nine blows shall be delivered
for each condition; separate items of equipment
may be submitted for each series of nine blows
if desired by the manufacturers. .

4.5.1.2 Equipment within the range of 250
to 400 pounds may be tested on the light-weight
machine at the discretion of the manufacturer,
unless otherwise specified by the bureau or
agency concerned. Requests for class HI
shock tests on equipment in this weight range
shall indicate whether tests are desired on the
light or medium-weight machine. A note shall
also be incorporated on the applicable plan
indicating the shock machine utilized.

4.5.2 For medium~weight equipment.—The
tests shall be made on the medium-weight
shock machine shown on figure 2, and a total
of six blows shall be applied to the equipment.
The six blows shall consist of three groups of
two blows each. For each group, the height of
hammer drop and the initial up travel of the
anvil table shall be as shown in table I.

4.5.3 For heavy-weight equipment.—Proce-
dure will be established when the testing ma-
chine becomes available.

4.54 General —

4.5.4.1 TUnless otherwise approved by the
bureau or agency concerned, electrical circuits
at rated voltage values (and rated current,
when practicable) for the equipment under test
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TasLE 1.—Height of Hammer drop, feet.

QGroupnumber. . ______.._____. ... I II III
Number of blows.._____________ ... ... __ 2 2 2
Anvil table travel, inches 3 3 134
Total weight on anvil table, pounds:
250-1,000. —- 0.75 | 1.75 1.75
1,000-2,000___ 1.0 |20 2.0
2,000-3,000. 1.25 | 2.25 | 2.25
3,000-3,500_ 1.5 | 2.8 2.6
3,5004,000. 1.75 | 2.75 2.75
4,000-4,200 -[2.0 | 3.0 3.0
4,200-4, 2.0 | 325 3.25
4,400-4,600 |20 |35 3.5
4,600-4,800__ | 2.25|3.76 3.75
4,800-5,000. 1 225 | 4.0 4.0
5,000-5,200 .25 | 4.5 4.5
5,200-5,400. 125 |50 5.0
5,400-5,600 2.5 |55 5.5

Note 1.—Total weight on anvil table is the sum of equipment weight
plus weight of mounting.

Note £.—The height of hammer drop shall be measured by means of
the exlsting markings on the scale of the machine, no corrections being
made for the added anvil table travel for the blows of groups I and II.

shall be established during the test and records
made by suitable means of both ‘“make” and
“break” in the circuit which can be attributed
to shock.

4.5.4.2 Cable, bus, pipe, or shaft connec-
ions to the apparatus under test shall be suffi-
ciently flexible to prevent attenuation of the
shock imparted to the apparatus by the test
machine. .

4.5.4.3 All mounting bolts of the apparatus
and shock-machine mounting shall be tightened
before each test blow is delivered.

4.5.4.4 The motion of the equipment under
test shall be recorded for each blow in each
direction, when and as specified by the bureau
or agency concerned.

4.5.4.5 The over-all dimensions, the weight,
and the approximate location of the center of
gravity of the equipment, together with a sketch
of the method of mounting on the shock-testing
machine, shall be recorded.

4.5.4.6 The test report shall include detailed
descriptions of any damage incurred after each
blow, and, where practicable, photographs
showing the damage incurred should supplement
this description. Also copies of the records
obtained under 4.5.4.1, 4.5.4.4 and 4.5.4.5 shall
be included in the report.

4.54.7 After completion of the shock test
the apparatus or equipment shall be given
suitable tests to determine whether or not it
performs its principal functions as specified in
3.3. When applicable, the equipment or ap-
paratus shall be subjected to a dielectric test
consisting of a 1-minute application of an
alternating-current voltage having a value of
65 percent of the dielectric test voltage specified

1196
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in the equipment specification or the contract
or order. No insulation breakdown shall occur.
For equipment on which hydraulic pressure
tests are required to determine conformance
with 3.3, such tests shall be made at the pres-
sure specified for routine tests in the equipment
specification.

4.5.5 Disposition of shock-tested equipment.—

4.5.5.1 Because of possible damage sus-
tained during the shock test, articles subjected
to the high-impact shock test will not be accept-
able either as a whole or as a part assembled
with other nontested articles to form a unit of
equipment, and shall be discarded unless re-
tained by the Government under the terms of
the contract or order as specifically authorized
by the bureau or agency concerned.

4.5.5.2 When a test sample has satisfac-
torily passed the shock test and is to be retained
by the Government, the manufacturer shall
thoroughly inspect the sample, correct all minor
damage which may have occurred during the
test, and then deliver the tested sample to the
Government inspector for disposition as directed
by the bureau or agency concerned.

4.6 Test records.—Shock tests shall be
recorded on form NAVEXO0S-3373. (See 6.4.)

‘5. PREPARATION FOR DELIVERY

5.1 There are no packaging, packing, and
making requirements applicable to this speci-
fication. '

6. NOTES

6.1 Ordering data.—Requests, requisitions,
schedules, contracts or orders, and specifications
should specify the following, when the equip-
ment is required to be Navy class HI shock-
proof:

(a) Title, number, and date of this speci-
fication.

(b) The required type of shock test..

(See 1.2.)

(c) The weight designation of the shock
test. (See 1.2.1.)

(d) Principal functions of the equipment or
apparatus. (See 3.1.6.)

(e) A definition of ‘““failure to perform
principal functions.” (See3.3.) Per-
missible minor adjustments which may
be made either during or at the con-
clusion of the shock test.

5
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(f) Description or designation of accept-
able method of mounting the equip-
ment on the shock-testing machine for
test. (See 4.4.)

(g) Exceptions to this specification, if any.

(h) The place at which the shock test will
be conducted, i. e., at a Government

laboratory designated by the bureau

or agency concerned or &t the place of
manufacture, or at both.
(i) The number of individual articles from
each manufacturing lot to be tested.
(3) Disposition of shock tested samples.
(See 4.5.5.)

6.2 General information.—

6.2.1 The following information is listed
herein for the assistance of the designer and, in
those cases where equipment cannot be shock
tested, for the assistance of the Government
agency approving drawings prior to manu-
facture:

(a) The deflection of semi-rigid parts under
shock is quite large and accordingly
there should be ample clearances to
prevent electrical short circuits an
impact damage. :

(b) Desirable material properties are
strength, ductility, and, in some cases,
low density. Undesirable properties
are brittleness, low impact resistance,
and high notch sensitivity.-

(¢) In the application of material, ample
cross sections should be provided and
factors causing stress concentration
such as sharp corners and sudden
changes in cross section should be
avoided.

(d) In the design of mechanisms (e. g.,
voltage regulators and relays) well
constructed elastic hinges or shafts
and bearings are preferred to knife-edge
pivots.

(e) Riveted joints, or strews and bolts
with heads formed by extreme cold-
working should not be used. When
bolted joints are employed, the bolts
should have a minimum clearance in
the holes; or dowels should be used.
Welded and brazed joints are the most
satisfactory.

1197

(f) Levers, linkages and other moving
parts of mechanisms should be balanced
(either individually or in groups),
whenever practicable, in order to
reduce the tendency to maloperation
under shock.

6.2.2 This specification is very general, so
as to cover the entire field of shipboard equip-
ment and apparatus, except certain electronic
and navigational equipment for which other
specifications are applicable. In order to apply
this specification properly, it is necessary to
specify separately, describe, or define the
features enumerated in 6.1.

6.2.3 Equipment approved on the basis of
the previous edition of this specification will
retain approval until such time as tests on the
basis of this edition proved the equipment to be
unsatisfactory.

6.3 Enlarged copies of figures 4A, 4C, 6D,
6E, and 7A will be supplied by the Bureau of
Ships upon request.

6.4 Testrecord.—The applicable test record
form is NAVEXO0S-3373, Factory Test Record,
Class HI Shock. Pads of these forms may be
obtained upon application to the Government
inspector, except that activities of the Armed
Forces should make application to the Com-
manding Officer, Naval Supply Depot, Scotia 2,
N.Y. When requesting pads, refer to both the
title and number. (See 4.6.)

6.5 Superseding documents.,—This speci-
fication supersedes MIL-S-901(SHIPS). The
latter superseded Navy Specification 66S3.

Notice.—When Government drawings, specifications,
or other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may
have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way
be related thereto.

Custodian:
Navy—DBureau of Ships

Other interest:
Navy-—OrS
Air Force.

U. S. GOVERHMENT PRINTING OFFICE; 1952
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SEE SHEET 2 FOR
OETAIL OF SECTHN

SEE SHEET 2 FOR
DETAIL OF SECTYON.

SUPPORTING CHANNELS

Y -
M M /(SEE TABLE 1)
T . B! T
I i 10
(I raa ™ ] i
r_ﬁ;:f; _____ A e ———]
i i !
: 1 \!AG—J |
H | 4 i
| L !
1 il )
: fr i
' i
| W, ;
I‘ ; ! |
! |
\ itk !
i 1 :
» |
il 1 l !
| i |
| - Wl _
) T
] ER
U
! i i
) i i |
f )
i v Nt ittt 1 O it
" E—H A b=
- im il _

TYPICAL MOUNTING

/- SmTlsnG

CASE | e

FOR EQUIPMENT REQUIRING TWICE THE NUMBER OF SUPPORTING CHANNELS AS THE NUMBER

OF PARALLEL UINES OF MOUNTING BOLT HOLI

ES.

CAR BLDG
CHANNEL S

— B

——

FOR EQUIPMENT REQUIRING TWO DR MORE
THE NUMBER OF GAR BUILDING CHANNELS AS

GHANNELS TO UTILIZE A BACK TO BACK GHANNEL AR
QUIRED NUMBER OF SUPPORTING CHANNELS DOES

ARRANGEMENT OF GASE 3 SHOULD BE USED.

CAR BUILDING SUPPORTING CHANNELS. ALL OR PART aF

INDICATED IN TABLE |

MAY BE REPLACED WITH STANUDARD

RANGEMENT NOTE 7) IN THE EVENT THAT THI

E RE-
NOT LEND ITSELF TO THIS METHOD, THE AUXILIARY CHANNEL

Ficuvre 7TA.—Standard
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MIL-S-901A

NOTES TABLE
b DMENSIONS ‘a" AND “u" ARE THE EXTREME BOLT MOLE GENTER DISTANGES TABULATION SHOWING THE NUMBER OF SUPPORTING 4" CAR BUILDING ChANNELS
OF THE EQUIPMENT WITH "B ALWAYS EQUAL TO, OR GREATER THAN "a* REQUIRED FOR A GIVEN EQUIPMENT WEIGHT AND SIZE
2. SELECT THE APPROPRIATE NUMBER OF SUPFORTING CHANNELS ACCORDING WEIGHT OF CENTER DISTANGE BETWEEN BOLT HOLES-  DIMENSION "a” - IN,
TO THE WEIGHT AND DIMENSION “a" OF THE EQUIPMENT. SEE TABLE |, Kauiem AT
3. FOR WEIGHT OR DIMENSION "o’ NOT LISTED IN TABLE i, USE THE NEXT Les 10 1211416 118 20 |22 |24 |26 | 26 130 [32 |34 |36 |38 [40 42 [4a
HIGHER WEIGHT VALUE AND THE SMALLER DIMENSION "ol WHEN SELEC- 500 2j2l2l2l2lzlzlelefej2]e|2|e|lalz]2]e
TING THE SUPPORTING CHANNELS. 600 2121212 /21212 12f2 (222222 lzl2]2
4. FOR CASES 3 OR 4, THE WEIGHT OF THE ALXILIARY CHANNELS OR 700 212 3j212:2 252 |2z]|2l2[2]2 22222
PLATES SHOULD BE INGLUDED IN THE EQUPMENT WEIGHT WHEN SELEC 800 si3]sysls]ele e |e]elz|2]el2lalz]2]2
TING THE SUPPORTING CHANNELS FROM TABLE I, +-= -
. 900 s clzla|s sz jel2|2fefele|2]zlz]2
8. TWO STANDARD 4"r 7.25% GHANMELS HAVE A COMBINED STRENGTH SR R B
. 10 4 3
EQUIVALENT TO A SINGLE 47 1 13.8° CAR BUILDING CHANNEL ANO 00 Alsiziels e dleleieleizizleiz |2
MAY BE USED IN PLACE OF, OR IN GONJUNGTION WITH, THE CAR BUILDING ltoa djacalsi3ia 393l | 3j2|2j2j2|2|2|212
CMANNELS. 1200 aJatalafa s stsialalefelz]z2l2l2lz]|2
6  WMEN USING STANDARD OR CAR BUILDING GMANNELS BAGK TO BACK, THE 1300 Slalslelejafsis|3]sizla]aleia]|z]2
ENDS OF THE CHANNELS SHOULD BE CLAMPED WITH TME SPACER, RC.S9, 1400 S8 [sj4jajalaials]|alalal2{elzala|ale
AND BOLTS SHOWN ON SHEET 2 1506 S s/8[5(5;ajalai3l3[3]s]alela|z]z]2
1601 ! 5 ala
7. HOLES SHOULD NOT G DRILLED THROUGH THE FLANGES OF THE SUPPORTING o S s1s Kl 2idisi3lslslelelofe]e
CHANMELS FOR THE PURPOSE OF BOLTNG EQUIPMENT. EOUIPMENT SHOULD 1700 sl5jeisyslc|aj4lalaia]s]s]3[3]a]z"3
BE BULTED TO THE SUPFORTING CHANNELS BY MEANS OF THE *T° CLAMP 1800 clsl8[e|s|s)si2jaj+la]sls][s]s]a]3]3
SHOWN ON SHEET 2. 1900 Tje|slsfelslsis]laalal33]3 53130
€ THE SPACING OF THE SURPORTING CHANNELS OM THE SHIPBUILDING 20% ToryelejelssfslaisafalalalsTas15]s
CHANNELS SHOUD BE GOVERNED, WHEN PRACTICABLE, BY THE POSITION | _2iao TiTiT|leleji6 s |s)s|alalala]3]2 3|33
OF THE CENTER OF GRAVITY TO OHTAN UNIFORM DISTRIBUTION uf LOAD 2200 8|717|7]6l6 6il6]|s|s|la|ala(a|s]|s]3]2
2300 ej8l7|7|7|ejeis|s|[s|alalala|3l3]a]3
9. IF THE EQUIPMENT MOUNTING FEET ARE NOT SUBSTANTIALLY WIDER THAN
THE OIMENSION “z) A STEEL PAD SHOULD BE USED BETWEEN THE 2400 ojejei?|rlelstsls|s{sialala |33 33
FEET AND SUPPORTING CHANNELS AT EAGH MOUNTING BOLT AND CLAMP 2 500 9j8l7j7ri7i6|e[s|osisalalalalalala
2600 s8i8lri7lrie|lets|s|als|alala aia
2700 8187172l s5{s|[s|a|alalalals
2800 8 18|77 |7l6|a(s5]5|afalafelala
2900 8la 7|76 s{s|lslalalalalals
3000 818 |7!7]6 ! sie[s[s{alalala o
3100 88 77l elelsislalalajala
3200 8i8f{7f7i6|6|ls s5{ala;aq|0a
3300 Ble|v|7lelsis|[s s|s{s]|s
3400 slaf7r|[7|s(e[s|s[s]s|5]s
3500 8l8i7]6|6 5|5]5]5]5]s
3600 sle|7]elsls]|s[s]s]s d
3700 sls|7rleje(sl=]s]sls]s
3800 sls|7|7|6lsis|s|a][s[s
1800 s(afl7]7)ele|s|s]s]sls
4000 2lelsf7ls|6|s|s|[s]s]s
4100 9fs|e8l7ie |eci6|clele]e
4200 9 8|8 j7i7|s({si6|le]|6|6
4300 wisjlajr|7|lelslel[e]|sls
4400 wije sjalris|slale|els
= o
4500 Cios|aiai7le|c|6|6|6|8
- 50"

BASE MOUNTING

AUXILIARY
EQUIPMENT, AuxiLIAR

SUPPORT ING FILLER BLOCKS
CHANNELS DIMENSION TO surt

FOR EQUIPMENT REQUIRING FULL SUPPORT ALONG ENTIRE BASE.

FOR EQUIPMENT HAVING AN IRREGULAR OR CIRCLILAR MOUNTING BOLT HOLE PATTERN.
(UTILIZE "T" CLAMPS OF SUFFICIENT SIZE AND NUMBER TO PROVIDE TOTAL
BOLTING STRENGTH AT LEAST SO % GREATER THAN PROVIDED BY EQUIPMENT
BOLTS)

SHEET )

mounting platform for lesting equipment on medim-weight shock-testing machine.
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B 9959990b 2023787 4TL WM

ORILL 2- %4 HOLES FOR
BOLTING CHANNELS BACK

TO BACK
e pc 4 dy-T
ORLL PGS 283 1% 0ia
g b2 9g2 Y- T
~ rﬂrj
AN OO,
, : F/
'4 v . SEE NOTE |
AT X } :
¥+ 7 =
- L ;

—7 I
Y et

4—]&14 J—

1
5 o e
!
fo z'-l ﬁ; ,_“l; .'.'.. N
3 ; leglpet 21T
SECTON Y-¥ SECTION XX

END GLAMP FOR 4" x IB.B* CAR BUILDING SUPPORTING CHANNELS

1 v
I
(

@—_

i
[NEXR Y NPT
H x'g

END GCLAMP FOR CAR BUILDING SUPPORTING CHANNEL
AND STANDARD GHANNEL COMBINED.

2" Tap size

Y
T ey

i t Pe. N0 & 8 | ¢ o le
w - -

3 s [ [t% | % 1%

ﬁn'.ss"i,'ﬁﬂ. 2l (M-l |Wie |1 Vo | Y |1

22 (%0 ™6 || % |14

e3 [%-9 (M6 |1 30| S | 158

2

w 4 R finins & S 5 |1 %
§ el __}-——4.(—’_ 24 | e [ihe {12 | 1* |2
T

“T"GLAMP USED TO SEGURE EQUIPMENT TO SUPPORTING CHANNELS

1% ORLL D ,i l.'/g' the DRILL
2 HOLES 2 HOLES
b
i 2 TN
t ! L
L T — .1

~-»;‘~»;-{» § s -u;Lz»;.

.
fe———— i’ “ﬂDETAIL "D® e 4T

DETAL OF BRACE FOR SHIPBUILDING GHANNEL

DETA
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0% 2- Yo HOLES

—_— 4'/2 -— 'rzﬂ.

AP PC.16 Tg-9 .
DRILL PCS. 14 B 13- %6 pia

- 80" — -

END CLAMP FOR 4* x 7.25% STANDARD CHANNELS

Aol e ]

—

4 —p

1Y% oL
K HOLES

Iy — ol uf 4

S —
t

-

I

i

-3

.
#
Yo~

o ]

DETAIL "E*

tpzj\

IL OF BRACE FOR FABRICATED CHANNEL

2k

e

1 ]

SECTION 'F -F"

>

o

@

LIST OF MATERIAL
WT NAME OF PiECE N | warerwc L e
NUMBER [REQD
{ SHIPBUILDING CHANNEL T7'x 227*| 2 | sTEEL
2 |CARBUILDING CHANNEL 4'x 1387 STEEL
3 Joramr e2'x 2o x 4V STEEL
4 {BLOCK X (Fa%s5 i STEEL
5 eAD EEEYS STEEL
6 PAD PENETS STEEL
7 [HEx. mo BOLT 1he-7 x 474 Lo STEEL
8 |waser 1% 1D x 2% OO STEEL
9 [SPACER 2" x 4" x AS REQUIRED STEEL
10 |Hex. o oLt (R-TS WAERETD STEEL
i washer  Kg 1o, X 1"0D. STEEL
12 [HEX HO.NUT Y213 STEEL
3 CLAMP - SEE TABLE FOR DiMS STEEL
14 |STANDARD GHANNEL 4" x 725" STEEL
15 CLAMP 14 » (%4 x a9 STEEL
6 BLOCK  (© x 174 X 4% o |STERL
7m0 HEREEE FIRI
T PAD Yo 2 1" x iy > |sTeEa
| o luex no oot Yavs x 3%eia] & |steer
20 WASHER g (.D. ¥ 1%600 | » | STEEL
21 CLAMP - SEE TABLE FOR DMS - STEEL
22 |'GLAWF - SEE TABLE FOR DINS, STEEL
B3 CLAMP - SEE TABLE FOR DIMS STEEL
24 JLAMP.  SEE TABLE FOR DMS. STEEL
25 GUSSET Y x sl r 13" STEEL
26 PLATE  Ja x4" x (3° STEEL
27 [6USSET W xskh x 2% STEEL
28 PLATE 75 *4' X 1z % STEEL
29 PLATE Ty x2kx 6C STEEL
30 PUTE  F3 x6" x s0” STEEL
3 PLATE ® x4 x & STEEL

NOTES

BURN OR CUT OFF TOP FLAMGE OF MTEM | TO INDICATED I‘; wiDTH,

. SHAPE ITEMS 3 AND 4 TO FIT NNER SURFACES OF ITEMS | AND 2

RESPECTIVELY. ( SEE NOTE 5)

SHAPE ITEMS iS5 AND 16 TO FIT INNER SURFACES OF ITEMS | AND 14
RESPECTIVELY. (SEE NOTES)

USE OF EITHER THE STRUGTURAL MP!UILD'NG c«mm TEM |, OR THE
FAGRICATED GHANNEL SHOWN IN SECTION ‘F-F" I8 OPTIONAL DEPENDENT
UPON AVAILABILITY OF MATERIAL OR EASE OF FABRICATION.

IN THE EVENT THAT THE FABRICATED CHANNEL IS USEO, ITEMS 3 AND (5
SHOULD BE SHAPED YO FIT INNER SURFAGE OF THE FABRICATED CHAMNEL

RATHER THAN ITEM | THE POSITIONING PADS. ITEMS € AND I8, EACH MUST
BE SHIFTED 34" INWARD.

. USE OF BACK TO BACK SUPPORTING CHANNELS WHXCH ARE PERMANENTLY WELDED

TOGETHER AT THE ENDS, RATHER THAN BOLTED TOGETHER AS INDICATED IN THESE
DETALS, 1S OPTIONAL.

SHEET 2

nling plaiform for .esting equipment on medivm-weight shock-le

1216

sting machine
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